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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the receptor protein that specifically recognizes bacterial 
DNA bearing the non-methylated CpG sequence, the gene DNA coding the same and experimental 
nrjodel animals that are useful for examining the response of host immunocyte to bacterial infections. 
SOLUTION: The DNA encoding the receptor protein that specifically recognizes the bacterial DNA 
bearing the non-methylated CpG sequence is screened by the BLAST search, a plurality of EST 
clones having high similarity to various kinds of TLS are iscreened and they are used as probes to 
isolate the full-length cDNA from the mouse macrophage cDNA library, the base sequence of the 
cDNA is analyzed to confirm that the TLR9 has the conserved areas such as the areas of LRR, TIR 
and the like. Then, the knockout mouse is established and the TLR9 is confirmed to be a receptor 
protein of the nucleotide including the non-methylated CpG sequence of the bacterial DNA. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] DNA which carries out the code of the receptor protein which recognizes specifically the 
bacterial DNA which has a non-methylating CpG array. 

[Claim 2] DNA according to claim 1 to which receptor protein which recognizes specifically the 
bacterial DNA which has a non-methylating CpG array is characterized by being protein of the 
following (a) or (b). 

(a) Protein which has reactivity to the bacterial DNA which 1 or some amino acid consist of deletion 
and an amino acid sequence permuted or added, and has a non-methylating CpG array in the amino 
acid sequence shown in the protein (b) array number 2 which consists of an amino acid sequence 
shown in the array number 2 [claim 3] DNA according to claim 1 characterized by including a part or 
all of these arrays in the base sequence shown in the array number 1, or its complementary 
sequence list. 

[Claim 4] DNA according to claim 1 characterized by hybridizing under DNA which constitutes a gene 
according to claim 3, and stringent conditions. 

[Claim 5] DNA according to claim 1 to which receptor protein which recognizes specifically the 
bacterial DNA which has a non-methylating CpG array is characterized by being protein of the 
following (a) or (b). 

(a) Protein which has reactivity to the bacterial DNA which 1 or some amino acid consist of deletion 
and an amino acid sequence permuted or added, and has a non-methylating CpG array in the amino 
acid sequence shown in the protein (b) array number 4 which consists of an amino acid sequence 
shown in the array number 4 [claim 6] DNA according to claim 1 characterized by including a part or 
all of these arrays in the base sequence shown in the array number 3. or its complementary 
sequence list. 

[Claim 7] DNA according to claim 1 characterized by hybridizing under DNA which constitutes a gene 
according to claim 6, and stringent conditions. 

[Claim 8] Receptor protein which recognizes specifically the bacterial DNA which has a 
non-methylating CpG array. 

[Claim 9] Protein according to claim 8 characterized by consisting of an amino acid sequence shown 
in the array number 2. 

[Claim 10] Protein according to claim 8 characterized by 1 or some amino acid consisting of deletion 
and an amino acid sequence permuted or added in the amino acid sequence shown in the array 
number 2. 

[Claim 1 1] Protein according to claim 8 characterized by consisting of an amino acid sequence shown 
in the array number 4. 

[Claim 12] Protein according to claim 8 characterized by 1 or some amino acid consisting of deletion 
and an amino acid sequence permuted or added in the amino acid sequence shown in the array 
number 4. 

[Claim 13] Claims 8-12 are fusion protein which combined protein, and the marker protein and/or the 
peptide tag of a publication either. 

[Claim 14] Claims 8-12 are the antibodies specifically combined with the protein of a publication 
either. 
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[Claim 15] The antibody according to claim 14 characterized by an antibody being a monoclonal 
antibody. 

[Claim 16] Claims 8-12 are the host cells which come to contain the manifestation system which can 
discover the protein of a publication either. 

[Claim 17] The nonhuman animal characterized by the gene which carries out the code of the 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array carrying out a superfluous manifestation. 

[Claim 18] The nonhuman animal characterized by the gene function which carries out the code of 
the receptor protein which recognizes specifically the bacterial DNA which has a non-methylating 

CpG array suffering a loss on a chromosome. 

[Claim 19] The nonhuman animal according to claim 18 characterized by being refractoriness to the 
bacterial DNA which has a non-methylating CpG array. 

[Claim 20] Claims 17-19 to which the Rodentia animal is characterized by being a mouse are the 
• nonhuman animals of a publication either. 

[Claim 21] To the cell into which the gene function which carries out the code of the receptor protein 
which recognizes specifically the bacterial DNA which has a non-methylating CpG array suffered a 
loss on the chromosome, claims 1-7 are the preparation approaches of the cell which discovers the 
protein which has reactivity to the bacterial DNA which has the non-methylating CpG array 
characterized by introducing DNA of a publication either. 

[Claim 22] The cell which discovers the receptor protein which recognizes specifically the bacterial 
DNA which has the non-methylating CpG array characterized by being obtained by the preparation 
approach of the cell which discovers the receptor protein which recognizes specifically the bacterial 
DNA which has a non-methylating CpG array according to claim 21. 

[Claim 23] The screening approach of the agonist of the receptor protein which recognizes 
specifically the bacterial DNA which has the non-methylating CpG array characterized by cultivating 
the cell which has discovered the receptor protein which recognizes specifically the bacterial DNA 
which has a non-methylating CpG array by in vitro one under existence of a specimen material, and 
measuring and evaluating TLR9 activity, or an antagonist. 

[Claim 24] The screening approach of the agonist of the receptor protein which recognizes 
specifically the bacterial DNA which has the non-methylating CpG array characterized by to measure 
and evaluate the macrophage by which the gene function which carries out the code of the receptor 
protein which recognizes specifically the bacterial DNA which has a non-methylating CpG array 
medicates with a specimen material the nonhuman animal which suffered a loss on the chromosome, 
and is obtained from this nonhuman animal, or the TLR9 activity of a spleen cell, or an antagonist. 
[Claim 25] The screening approach of the agonist of the receptor protein which recognizes 
specifically the bacterial DNA which has the non-methylating CpG array characterized by measuring 
and evaluating the macrophage by which the gene which carries out the code of the receptor protein 
which recognizes specifically the bacterial DNA which has a non-methylating CpG array medicates 
with a specimen material the nonhuman animal which carried out the superfluous manifestation, and is 
obtained from this nonhuman animal, or the TLR9 activity of a spleen cell, or an antagonist 
[Claim 26] The screening approach of the agonist of the protein which has reactivity to the bacterial 
DNA which has the non-methylating CpG array according to claim 24 or 25 whose nonhuman animal 
is characterized by being a mouse, or an antagonist. 

[Claim 27] either of claims 23-26 — the agonist of the receptor protein which recognizes specifically 

the bacterial DNA which has the non-methylating CpG array acquired by the screening approach of 

the agonist of the receptor protein which recognizes specifically- the bacterial DNA which has the 

non-methylating CpG array of a publication, or an antagonist or an antagonist. 

[Claim 28] The physic constituent which contains all of the receptor protein which recognizes 

specifically the bacterial DNA which has a non-methylating CpG array, or its part as an active 

principle. 

[Claim 29] The physic constituent which contains agonist or an antagonist according to claim 27 as 
an active principle. 

[Claim 30] The diagnostic kit of the illness relevant to the deletion of the DNA array which carries 
out the code of the receptor protein which recognizes specifically the bacterial DNA which has the 



2/3 



2006/02/16 20;} 



JP.2002-034565,A LCLAIMSJ 



http://ww%'4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje?u=http%3A%. 



non-methylating CpG array characterized by including DNA which carries out the code of the 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array in a specimen, and DNA according to claim 3 which can compare a base sequence with DNA 
according to claim 3, a permutation, and/or addition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the genes of the receptor protein which recognizes 
specifically the bacterial DNA which has a non-methylating CpG array, and this receptor protein, and 
those use. 
[0002]. 

[Description of the Prior Art] It is known that a toll (Toll) gene is required for the decision (Cell 52, 
269-279, 1988, Annu.Rev.Cell Dev.Biol.12. 393-416, 1996) of the dorso-ventral axis in the 
embryogenesis of drosophila and the antifungal immune response in an adult (Cell 86,973-983. 1996). 
This Toll is an I-beam film penetration acceptor which has a leucine rich repeat (LRR) to an 
extracellular field. This intracytoplasmic field It is clear that the intracytoplasmic field and homology 
of a mammals interleukin 1 acceptor (IL-1R) are high (). [ Nature 351, 355-356, 1991, ] [ 
Annu.Rev.Cell Dev.Biol.] 12, 393-416. 1996, J.Leukoc.Biol.63, 650-657, 1998. 

[0003] The homologue of the mammals of Toll called a Toll Mr. acceptor (TLR) is identified in recent 
years. By current [, such as TLR2 and TLR4, ] Six families are reported (). [ Nature ] 388, 394-397, 
1997, Proc.Natl.AcadSci.USA 95, 588-593, 1998, Blood 91, 4020-4027. 1998. Gene 231. 59-65, 1999. 
This TLR family minds MyD88 which is adapter protein like the above-mentioned IL-1R. Carry out the 
recruit of the IL-1R joint kinase (IRAK), and TRAF6 is activated. Activating down-stream NF-kappa B 
is known (J.Exp.Med.187, 2097-2101, 1998, Mol.Cell 2, 253-258, 1998, Immunity 11, 115-122, 1999). 
Moreover, it is thought that the role of the TLR family in the mammals is concerned with the 
immunological recognition native as a pattern recognition acceptor (PRRipattem recognition receptor) 
which recognizes bacterial common structure (Cell 91, 295-298, 1997). 

[0004] One of the pathogen associated-molecule patterns (PAMP:pathogen-associated molecular 
pattern) recognized by Above PRR It is lipopolysaccharide (LPS) which is the principal component of 
the adventitia of a gram negative (Cell 91, 295-298, 1997). This LPS stimulates a host cell. To a host 
cell TNFalpha, The various inflammatory cytokine of IL-1 and IL-6 grade is made to produce (457 28 
Adv. Immunol. 293 -450, 1979, and Annu. Rev. Immunol. 13, 437- 1995), With LPS binding protein 
(LBP:LPS-bindingprotein) It is known that captured LPS will be handed over by GDI 4 on cell surface 
(Science 249. 1431-1433, 1990, Annu.Rev.Immunol.13, 437-457. 1995). It is unresponsive nature at 
LPS whose TLR4 knock AUTOUSU this invention persons produce the knockout mouse of TLR4, and 
is the principal component of the adventitia of the above-mentioned gram negative (J.Immunol.162, 
3749-3752, and 1999), TLR2 knockout mouse was produced and it has reported that the reactivity 
over the peptidoglycan whose macrophages of TLR2 knockout mouse are a gram positive cell wall and 
its constituent falls (Immunity, 11, 443-451, and 1999). 

[0005] On the other hand, an oligonucleotide including bacterial DNA (bacteria origin DNA) or a 
non-methylating CpG array The immunocyte of a mouse and Homo sapiens is stimulated (Trends 
Microbiol.4. 73-76, 1996, Trends Microbiol.6, 496-500, 1998), stimulating the T helper 1 cell (Thi) Mr. 
inflammatory response governed by emission of IL-1 2 and IFNgamma (EMBO J. — 18, 6973-6982. 
1999, J.Immunol.161, and 3042-3049 ~) An oligonucleotide including a CpG array from 1998, 
Proc.Natl.Acad.Sci.USA 96, 9305-9310, and 1999 Cancer, As an adjuvant of the vaccine strategy 
containing the vaccine of allergy and an infectious disease *****jmc3Ms:jc** jg advocated 
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(Adv.ImmunoL73, 329-368, 1999, Curr.Opin.lmmunol.12. 35-43, 2000, Immunity 11, 123-129. 1999). 
Thus, in spite of expecting effectiveness in clinical practical use, the molecule mechanism in which 
bacterial DNA including a non-methylating CpG array activates immunocyte is not known well. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, although the bacteria origin DNA 
containing the CpG motif which is not methylated activates immunocyte very much and the response 
of Thi is guided, the activity with the molecular level is seldom understood. The technical problem of 
this invention is to offer a useful experiment model animal, when investigating the responsibility of the 
member receptor protein TLR9 of the TLR family which recognizes specifically the bacterial DNA 
which has a non-methylating CpG array which can clarify the operation with the molecular level of an 
oligonucleotide including the non-methylating CpG array of bacterial DNA, DNA which carries out the 
code of it, and the host immunocyte to a bacterial infectious disease. 
[0007] 

[Means for Solving the Problem] The TLR family in the mammals concerned with the immunological 
recognition native as a pattern recognition acceptor which recognizes bacterial common structure By 
current Six members (TLR 1-6) are released (Nature 388, 394-397. 1997, Proc.Natl.Acad.Sci.USA. 95, 
588-593, 1998, Gene 231, 59-65, 1999). Two new members, TLR7 and TLR8. are registered into 
GenBank (registration numbers AF240467 and AF246971). moreover, the perfect length cDNA is 
found out also about TLR9, and it registers with GenBank (registration number AF 245704) 

— it was not known about the function. 

[0008] this invention persons screened DNA which carries out the code of the member receptor 
protein of the TLR family which recognizes specifically the bacterial DNA which has a 
non-methylating CpG array by BLAST search, screened many sequence tag (EST) clones which have 
the already identified various kinds TLR and high similarity, used such gene fragmentation as the 
probe, and isolated cDNA which has perfect die length from a mouse macrophage cDNA library, and 
Homo sapiens cDNA isolated them using this. Next, the base sequence of these cDNA(s) was 
analyzed and it checked that it was TLR9 to which saved areas, such as LRR and a TIR field, exist in 
this TLR family. Then, this TLR9 knockout mouse is produced, and it shows clearly that it is the 
receptor protein of an oligonucleotide with which TLR9 includes the non-methylating CpG array of 
bacterial DNA, and came to complete this invention. 

[0009] Namely, DNA (claim 1) to which this invention carries out the code of the receptor protein 
which recognizes specifically the bacterial DNA which has a non-methylating CpG array. The 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array In the amino acid sequence shown in the protein (b) array number 2 which consists of an amino 
acid sequence shown in the DNA(a) array number 2 according to claim 1 characterized by being 
protein of the following (a) or (b) 1 or some amino acid consist of deletion and an amino acid 
sequence permuted or added. And the protein (claim 2) which has reactivity to the bacterial DNA 
which has a non-methylating CpG array, DNA (claim 3) according to claim 1 characterized by 
including a part or all of these arrays in the base sequence shown in the array number 1, or its 
complementary sequence list, DNA (claim 4) according to claim 1 characterized by hybridizing under 
DNA which constitutes a gene according to claim 3, and stringent conditions. The receptor protein 
which recognizes specifically the bacterial DNA which has a non-methylating CpG array In the amino 
acid sequence shown in the protein (b) array number 4 which consists of an amino acid sequence 
shown in the DNA(a) array number 4 according to claim 1 characterized by being protein of the 
following (a) or (b) 1 or some amino acid consist of deletion and an amino acid sequence permuted or 
added. And the protein (claim 5) which has reactivity to the bacterial DNA which has a 
non-methylating CpG array, DNA (claim 6) according to claim 1 characterized by including a part or 
all of these arrays in the base sequence shown in the array number 3, or its complementary 
sequence list, It is related with DNA (claim 7) according to claim 1 characterized by hybridizing under 
DNA which constitutes a gene according to claim 6, and stringent conditions. 
[0010] Moreover, the receptor protein (claim 8) which recognizes specifically the bacterial DNA in 
which this invention has a non-methylating CpG array. In the protein (claim 9) according to claim 8 
characterized by consisting of an amino acid sequence shown in the array number 2. and the amino 
acid sequence shown in the array number 2 The protein (claim 10) according to claim 8 characterized 



2/21 



2006/02/16 20:1' 



JP,2002-034565,A [DETAILED DESCRIPTION] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi_ej 



by 1 or some amino acid consisting of deletion and an amino acid sequence permuted or added, In the 
protein (claim 11) according to claim 8 characterized by consisting of an amino acid sequence shown 
in the array number 4, and the amino acid sequence shown in the array number 4 It is related with 
the protein (claim 12) according to claim 8 characterized by 1 or some amino acid consisting of 
deletion and an amino acid sequence permuted or added. 

[0011] Claims 8-12 this invention either Moreover, the fusion protein (claim 13) which combined 
protein, and the marker protein and/or the peptide tag of a publication, Claims 8-12 either The 
antibody (claim 14) specifically combined with the protein of a publication. It is related with the 
antibody (claim 15) according to claim 14 characterized by an antibody being a monoclonal antibody, 
and the host cell (claim 1 6) which comes to contain the manifestation system which can discover any 
of claims 8-1 2, or the protein of a publication. 

[0012] Moreover, the nonhuman animal (claim 17) characterized by the gene which carries out the 
code of the receptor protein which recognizes specifically the bacterial DNA which has a 
non-methylating CpG array carrying out the superfluous manifestation of this invention, The 
nonhuman animal (claim 18) characterized by the gene function which carries out the code of the 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array suffering a loss on a chromosome. It is related with the nonhuman animal (claim 19) according 
to claim 18 characterized by being refractoriness to the bacterial DNA which has a non-methylating 
CpG array, and the nonhuman animal (claim 20) of claims 17-19 to which the Rodentia animal is 
characterized by what is been a mouse which is a publication either. 

[0013] This invention into moreover, the cell into which the gene function which carries out the code 
of the receptor protein which recognizes specifically the bacterial DNA which has a non-methylating 
CpG array suffered a loss on the chromosome Claims 1-7 either The preparation approach (claim 21) 
of the cell which discovers the protein which has reactivity to the bacterial DNA which has the 
non-methylating CpG array characterized by introducing DNA of a publication, By the preparation 
approach of the cell which discovers the receptor protein which recognizes specifically the bacterial 
DNA which has a non-methylating CpG array according to claim 21 It is related with the cell (claim 
22) which discovers the receptor protein which recognizes specifically the bacterial DNA which has 
the non-methylating CpG array characterized by being obtained. 

[0014] Moreover, this invention cultivates the cell which has discovered the receptor protein which 
recognizes specifically the bacterial DNA which has a non-methylating CpG array by in vitro one 
under existence of a specimen material. The screening approach (claim 23) of the agonist of the 
receptor protein which recognizes specifically the bacterial DNA which has the non-methylating CpG 
array characterized by measuring and evaluating TLR9 activity, or an antagonist. The nonhuman 
animal to which the gene function which carries out the code of the receptor protein which 
recognizes specifically the bacterial DNA which has a non-methylating CpG array suffered a loss on 
the chromosome is medicated with a specimen material. The screening approach (claim 24) of the 
agonist of the receptor protein which recognizes specifically the bacterial DNA which has the 
non-methylating CpG array characterized by measuring and evaluating the macrophage obtained from 
this nonhuman animal, or the TLR9 activity of a spleen cell, or an antagonist, The nonhuman animal in 
which the gene which carries out the code of the receptor protein which recognizes specifically the 
bacterial DNA which has a non-methylating CpG array carried out the superfluous manifestation is 
medicated with a specimen material. The screening approach (claim 25) of the agonist of the receptor 
protein which recognizes specifically the bacterial DNA which has the non-methylating CpG array 
characterized by measuring and evaluating the macrophage obtained from this nonhuman animal, or 
the TLR9 activity of a spleen cell, or an antagonist, A nonhuman animal is related with the screening 
approach (claim 26) of the agonist of the protein which has reactivity to the bacterial DNA which has 
the non-methylating CpG array according to claim 24 or 25 characterized by being a mouse, or an 
antagonist. 

[0015] Moreover, this invention Claims 23-26 either by the screening approach of the agonist of the 
receptor protein which recognizes specifically the bacterial DNA which has the non-methylating CpG 
array of a publication, or an antagonist The agonist or the antagonist (claim 27) of receptor protein 
which recognizes specifically the bacterial DNA which has the non-methylating CpG array acquired, 
The physic constituent (claim 28) which contains all of the receptor protein which recognizes 
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specifically the bacterial DNA which has a non-methylating CpG array, or its part as an active 
principle, DNA which carries out the code of the physic constituent (claim 29) which contains agonist 
or an antagonist according to claim 27 as an active principle, and the receptor protein which " 
recognizes specifically the bacterial DNA which has a non-methylating CpG array in a specimen. The 
deletion of the DNA array which carries out the code of the receptor protein which recognizes 
specifically the bacterial DNA which has the non-methylating CpG array characterized by including 
DNA according to claim 3 which can compare a base sequence with DNA according to claim 3, It is 
related with the diagnostic kit (claim 30) of the illness relevant to a permutation and/or addition. 
[0016] 

[Embodiment of the Invention] As bacterial DNA which has a non-methylating CpG array in this 
invention Immunocytes, such as a T cell, a B cell, and an antigen presenting cell, can be activated, 
and an immune response can be guided. As long as it is DNA originating in bacteria, such as 
oligodeoxynucleotide (ODN) which has the CpG motif which is not methylated, what kind of thing may 
be used. ESERISHIA KORI, the Klebsiella pneumoniae, Pseudomonas AERUGINOSA, Salmonella 
typhimurium. Serratia marcescens. the Shigella flexneri, Vibrion KOREREE, Salmonella Minnesota, 
Porphyromonas gingivalis, DNA of the bacteria origins, such as Staphylococcus aureus, the 
Gorynebacterium diphtheria. Nocardia KOERIAKA, and streptococcus new MONIA. can be mentioned 
concretely. 

[0017] As receptor protein which recognizes specifically the bacterial DNA which has this 
non-methylating CpG array It is not what will be restricted especially if it is protein which can 
recognize specifically the bacterial DNA which has a non-methylating CpG array. For example, it sets 
to the amino acid sequence shown by TLR9 and the array number 2 of the Homo sapiens origin 
shown by the array number 2 of an array table. The protein which can recognize specifically the 
bacterial DNA which 1 or some amino acid consist of deletion and an amino acid sequence permuted 
or added, and has the above-mentioned non-methylating CpG array, and these recombination protein 
can be mentioned concretely. The receptor protein which recognizes specifically the bacterial DNA 
which has this non-methylating CpG array can be prepared by the well-known approach based on the 
DNA array information etc. 

[0018] moreover, as DNA which carries out the code of the receptor protein which recognizes 
specifically the bacterial DNA which has the non-methylating CpG array of this invention In DNA 
which carries out the code of TLR9 of the Homo sapiens origin shown by the array number 2 of an 
array table, for example, the thing shown by the array number 1, and the amino acid sequence shown 
by the array number 2 1 or some amino acid consist of deletion and an amino acid sequence 
permuted or added. And DNA which carries out the code of the protein which can recognize 
specifically the bacterial DNA which has the above-mentioned non-methylating CpG array, DNA 
which carries out the code of the protein which can recognize specifically the bacterial DNA which 
hybridizes under these DNA and stringent conditions, and has the above-mentioned non-methylating 
CpG array is also included. These can be prepared by the well-known approach in TLR9 of the mouse 
origin based on the DNA array information etc. from a mouse RAW264.7cDNA library. 129 / SvJ 
mouse gene library, etc. 

[0019] moreover, the thing for which the DNA which performs hybridization under stringent conditions 
to the DNA library of the mouse origin at the base sequence shown in the array number 1 or its 
complementary sequence list by using a. part or all of these arrays as a probe, and hybridizes to this 
probe isolates — receptor protein TLR9 — said — the DNA which carries out the code of the 
receptor protein which recognizes specifically the bacterial DNA which has the immunity induction 
non-methylating CpG array made into the **** purpose can also obtain. As conditions for the 
hybridization for acquiring this DNA, washing processing at 42 degrees C by 42-degree C 
hybridization and IxSSC. and the buffer solution containing 0.1% of SDS can be mentioned, for 
example, and washing processing at 65 degrees C by 65-degree C hybridization and O.lxSSC, and the 
buffer solution containing 0.1% of SDS can be mentioned more preferably. In addition, as an element 
which affects the stringency of hybridization, there are various elements in addition to the 
above-mentioned temperature conditions, and if it is this contractor, it is possible to realize 
stringency equivalent to the stringency of the hybridization which carried out [ above-mentioned ] 
instantiation, combining various elements suitably. 
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[0020] To the receptor protein which recognizes specifically the bacterial DNA which has 
non-methylating CpG arrays, such as a mouse and Homo sapiens, to be fusion protein of this 
invention What combined marker protein and/or a peptide tag is said. As marker protein As long as it 
is marker protein known conventionally, what kind of thing may be used, for example, can mention 
concretely alkaline phosphatase, Fc field of an antibody, HRP, GFP, etc., and as a peptide tag in this 
invention The peptide tag known conventionally [, such as a Myc tag, a His tag, a FLAG tag and a 
GST tag, ] can be illustrated concretely. This fusion protein is useful also as purification of the 
receptor protein which recognizes specifically the bacterial DNA which has the non-methylating CpG 
array which could produce with the conventional method and used the compatibility of nickehNTA 
and a His tag, detection of the receptor protein which recognizes specifically the bacterial DNA which 
has a non-methylating CpG array, the quantum of an antibody to the receptor protein which 
recognizes specifically the bacterial DNA which has a non-methylating CpG array, and a reagent for 
research of this other these field. 

[0021] As an antibody specifically combined with the receptor protein which recognizes specifically 
the bacterial DNA which has the non-methylating CpG array of this invention A monoclonal antibody, 
a polyclonal antibody, a chimeric antibody, a single strand antibody, immunity, such as a hominization 
antibody, — a specific antibody being mentioned concretely, and, although these can produce the 
bacterial DNA which has the above-mentioned non-methylating CpG array with a conventional 
method, using as an antigen the receptor protein recognized specifically A monoclonal antibody is 
more desirable in respect of the singularity also in it. a diagnosis of the illness to which the antibody 
specifically combined with the receptor protein which recognizes specifically the bacterial DNA which 
has non-methylating CpG arrays, such as this monoclonal antibody, originates in the variation or 
deletion of TLR9, and a controlled part of TLR9 — a cordless handset — it is useful when clarifying a 
style. 

[0022] The antibody to the receptor protein which recognizes specifically the bacterial DNA which 
has a non-methylating CpG array The fragment containing the receptor protein or the epitope which 
recognizes specifically the bacterial DNA which has this non-methylating CpG array to an animal 
(preferably except Homo sapiens) using the protocol of common use. It is produced by prescribing for 
the patient the cell which discovered this protein on the film front face. Or for preparation of a 
monoclonal antibody The hybridoma method for bringing about the antibody produced with the culture 
of continuation cell lineage (Nature 256, 495-497, 1975), The TORIOMA method, a Homo sapiens B 
cell hybridoma method (ImmunologyToday 4, 72, 1983) and the EBV-hybridoma method 
(MONOCLONAL ANTIBODIES AND CANCER THERAPY and pp.77-96 ~) The approach of 
arbitration, such as Alan R.Liss, Inc., and 1985, can be used. As receptor protein which recognizes 
specifically the bacterial DNA which has a non-methylating CpG array below, the production 
approach of of the monoclonal antibody which mentions TLR9 of the mouse origin as an example, and 
is specifically combined to TLR9 of the mouse origin, i.e., anti-mTLR9 monoclonal antibody, is 
explained. 

[0023] The above-mentioned anti-mTLR9 monoclonal antibody is producible by cultivating an 
anti-mTLR9 monoclonal-antibody production hybridoma with a conventional method by in vivo one or 
in vitro one. For example, in an in vivo system, it can obtain by cultivating by the culture medium for 
animal cell culture in an in vitro system a rodent and by cultivating by intraperitoneal [ of a mouse or 
a rat ] preferably again. As a culture medium for cultivating a hybridoma by the in vitro system, cell 
culture media, such as RPMI1640 containing antibiotics, such as streptomycin and penicillin, or MEM, 
can be illustrated. 

[0024] An anti-mTLR9 monoclonal-antibody production hybridoma **** a BALB/c mouse using the 
receptor protein TLR9 obtained from the mouse etc., and can create an anti-mTLR9 
monoclonal-antibody production hybridoma by carrying out the cell fusion of the spleen cell of a 
mouse and mouse NS-1 cell (ATCC TIB-18) by which immunity was carried out with a conventional 
method, and screening them with an immunofluorescenct-stain pattern. Moreover, if it is the 
approach generally used to purification of protein as the separation / purification approach of this 
monoclonal antibody, what kind of approach may be used and liquid chromatography, such as affinity 
chromatography, can be illustrated concretely. 

[0025] Moreover, in order to build the single strand antibody to the receptor protein which recognizes 
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specifically the bacterial DNA which has the above-mentioned non-methylating CpG array of this 
invention, the method of preparation (U.S. Pat. No. 4,946.778) of a single strand antibody is applicable. 
Moreover, in order to make a hominization antibody discover, a transgenic mouse or other 
mammalians can be used, the clone which discovers the receptor protein which recognizes 
specifically the bacterial DNA which has the non-methylating CpG array can be isolated and 
identified using the above-mentioned antibody, or affinity chromatography can also refine the 
polypeptide. The antibody to the receptor protein which recognizes specifically the bacterial DNA 
which has a non-methylating CpG array is useful when clarifying the molecule device of receptor 
protein in which the bacterial DNA which has a non-methylating CpG array is recognized specifically. 
[0026] To antibodies, such as the above-mentioned anti-mTLR9 monoclonal antibody, moreover, for 
example, fluorescent materials, such as RTC (fluorescein isocyanate) or tetramethyl rhodamine 
isocyanate. The radioisotope of 1251, 32P, 35S, or 3H grade, and the alkaline phosphatase. By using 
the fusion protein with which what carried out the indicator with enzymes, such as a peroxidase, 
beta-galactosidase, or a phycoerythrin, firefly luminescence protein, such as Green fluorescence 
protein (GFP), etc. were united Functional analysis of the receptor protein which recognizes 
specifically the bacterial DNA which has the above-mentioned non-methylating CpG array can be 
performed. Moreover, as an immunological measuring method, approaches, such as the RIA method, 
the EUSA method, a fluorescent antibody technique, a plaque technique, the spot method, an 
erythrocyte agglutination method, and an Ouchterlony method, can be mentioned. 
[0027] This invention relates to the host cell which comes to contain the manifestation system which 
can discover the receptor protein which recognizes specifically the bacterial DNA which has the 
above-mentioned non-methylating CpG array again. The installation to the host cell of the gene 
which carries out the code of the receptor protein which recognizes specifically the bacterial DNA 
which has this non-methylating CpG array Davis et al. () [ BASIC METHODS ] IN MOLECULAR 
BIOLOGY. 1986, and Sambrook et al. () [ MOLECULAR ] CLONING: A LABORATORY the approach 
indicated by many standard laboratory manuals, such as MANUAL. 2nd Ed., Cold Spring Harbor 
Laboratory Press, Cold SpringHarbor, N.Y., and 1989. — for example Calcium phosphate transfection. 
DEAE-dextran medium transfection. Transformer BEKUSHON (transvection), a microinjection, 
Cationic lipid medium transfection, electroporation, transduction, scrape loading (scrape loading) 
Projectile installation (ballistic introduction), infection, etc. can perform. And as a host cell, 
animals-and-plants cells, such as fungus cells, such as bacteria prokaryotic cells, such as Escherichia 
coli, Streptomyces, a Bacillus subtilis, a streptococcus, and Staphylococcus, and yeast, an 
Aspergillus, the insect cell of Drosophila S2 and Spodoptera Sf9 grade, an L cell and a CHO cell, a 
COS cell, a HeLa cell, 0127 cell, a BALB/c 3T3 cell (the variant which suffered a loss in 
dihydrofolate reductase, a thymidine kinase, etc. is included), a BHK-21 cell, HEK293 cell, a Bowes 
melanoma cell, and oocyte etc. can be mentioned. 

[0028] Moreover, as long as it is the manifestation system which can make the receptor protein 
which recognizes specifically the bacterial DNA which has the above-mentioned non-methylating 
CpG array as a manifestation system discover by host intracellular, what kind of thing may be used. 
The manifestation system originating in a chromosome, episome, and a virus, for example, the 
bacterial plasmid origin, The yeast plasmid origin, papovavirus like SV40, a vaccinia virus. Adenovirus, 
the fowlpox virus, the pseudorabies virus, the vector of the retrovirus origin, The vector originating in 
the bacteriophage origin, the transposon origins, and these combination, for example, the thing 
originating in the hereditary element of cosmid, a plasmid like phagemid, and a bacteriophage, can be 
mentioned- Not only making a manifestation cause but these manifestation system may include the 
control array which adjusts a manifestation. 

[0029] The receptor protein which recognizes specifically the bacterial DNA which has the 
non-methylating CpG array which cultivates the cell membrane of the host cell which comes to 
contain the above-mentioned manifestation system, or this cell, and this cell, and is acquired can be 
used for the screening approach of this invention so that it may mention later. For example, as an 
approach of obtaining a cell membrane, F.Pietri-Rouxel's and others (Eur.J.Biochem., 247, 1174-1179, 
1997) approach etc. can be used. Moreover, in order to collect and refine the receptor protein which 
recognizes specifically the bacterial DNA which has this non-methylating CpG array from a cell 
culture object An ammonium sulfate or ethanol precipitate, an acid extract, an anion, or a cation 
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exchange chromatography, A phosphocellulose chromatography, hydrophobic interaction 
chromatography, a well-known approach including affinity chromatography, hydroxyapatite 
chromatography, and a lectin chromatography — high performance chromatography is used 
preferably. As a column especially used for affinity chromatography For example, the column which 
combined the receptor protein antibody which recognizes specifically the bacterial DNA which has 
anti-** methylation CpG arrays, such as anti-TLR9 monoclonal antibody. When the usual peptide tag 
is added to the receptor protein which recognizes specifically the bacterial DNA which has the 
non-methylating CpG array of the above-mentioned TLR9 grade By using the column which combined 
the matter which has compatibility in this peptide tag, the receptor protein which recognizes 
specifically the bacterial DNA which has these non-methylating CpG arrays can be obtained. 
[0030] With the nonhuman animal in which the gene which carries out the code of the receptor 
protein which recognizes specifically the bacterial DNA which has the above-mentioned 
non-methylating CpG array in this invention carries out a superfluous manifestation The nonhuman 
animal which produces the receptor protein which recognizes specifically the bacterial DNA which 
has this non-methylating CpG array compared with a wild type nonhuman animal in large quantities is 
said. With moreover, the nonhuman animal by which the gene function which carries out the code of 
the receptor protein which recognizes specifically the bacterial DNA which has a non-methylating 
CpG array suffered a loss on the chromosome A part or all of a gene that carries out the code of the 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array on a chromosome is inactivated by gene variation, such as destruction, a deficit, and a 
permutation. A ******** nonhuman animal is said for the function which discovers the receptor 
protein which recognizes specifically the bacterial DNA which has a non-methylating CpG array. And 
as a nonhuman animal in this invention, although nonhuman animals, such as the Rodentia animals, 
such as a rabbit, and a mouse, a rat, can be mentioned concretely, it is not limited to these. 
[0031] Moreover, refractoriness means the reactivity of the cell which constitutes the living body or 
living body to the stimulus by bacterial DNA, an organization, or an organ falling, or being lost mostly 
to the bacterial DNA which has a non-methylating CpG array in this invention. Therefore, the 
nonhuman animal of refractoriness means animals other than Homo sapiens, such as a mouse which 
the reactivity of the cell which constitutes a living body or a living body, an organization, or an organ 
is falling, or is lost mostly, a rat, and a rabbit, to the stimulus by bacterial DNA to the bacterial DNA 
which has a non-methylating CpG array in this invention. Moreover, as a stimulus by bacterial DNA, 
the in vivo stimulus which medicates a living body with bacterial DNA, the in vitro stimulus which 
contacts bacterial DNA into the cell separated from the living body can be mentioned, and, 
specifically, the nonhuman animal to which TLR9 gene functions, such as TLR9 knockout mouse, 
suffered a loss on the chromosome can be mentioned. 

[0032] by the way, to the homozygote nonhuman animal born according to Mendel's laws The 
receptor protein deficit mold or superfluous manifestation mold which recognizes specifically the 
bacterial DNA which has a non-methylating CpG array, and the wild type of the brood are contained. 
From the ability of exact comparative experiments to be carried out on individual level by using the 
deficit mold or superfluous manifestation mold in a these homozygote nonhuman animal, and the wild 
type of the brood for coincidence The nonhuman animal of a wild type, i.e., the nonhuman animal to 
which the gene function which carries out a code suffers a loss or discovers [ superfluous ] the 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array on a chromosome and an animal of the same kind, It is desirable to use the animal of a brood 
together on the occasion of screening of this invention indicated below furthermore. The gene 
function which carries out the code of the receptor protein which recognizes specifically the bacterial 
DNA which has this non-methylating CpG array explains below the bacterial DNA which has a 
non-methylating CpG array for the production approach of the nonhuman animal which carries out a 
deficit or a superfluous manifestation taking the case of the knockout mouse and transgenic mouse of 
receptor protein which are recognized specifically on a chromosome. 

[0033] For example, the mouse with which the gene function which carries out the code of the 
receptor protein which recognizes specifically the bacterial DNA which has the non-methylating CpG 
array of TLR9 grade suffered a loss on the chromosome, Namely, the receptor protein knockout 
mouse which recognizes specifically the bacterial DNA which has a non-methylating CpG array The 
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gene fragment obtained from the mouse gene library by approaches, such as PGR, is used. The gene 
which carries out the code of the receptor protein which recognizes specifically the bacterial DNA 
which has the above-mentioned non-methylating CpG array is screened. The subclone of the gene 
which carries out the code of the receptor protein which recognizes specifically the bacterial DNA 
which has the screened non-methylating CpG array is carried out using a virus vector etc., and it 
specifies by DNA sequencing. A target vector is produced by permuting all or a part of gene which 
carries out the code of the receptor protein which recognizes specifically the bacterial DNA which 
has the non-methylating CpG array of this clone by a pMCI neo gene cassette etc., and introducing 
genes, such as a diphtheria toxin A fragmentation (DT-A) gene and a thymidine kinase (HSV-tk) gene 
of a herpes simplex virus, into 3' end side. 

[0034] this produced targeting vector — a line izing — electroporation (electric punching) — it 

introduces into an embryonic stem cell by law etc., homonous recombination is performed, and the 
embryonic stem cell which. caused homonous recombination with antibiotics, such as G418 and gun 
cycio beer (GANG), is chosen from those homonous recombinant Moreover, it is desirable to check 
whether it is the recombinant which this selected embryonic stem cell makes the purpose with a 
Southern blot technique etc. The microinjection of the clone of the checked embryonic stem cell is 
carried out into the blastocyst of a mouse, this blastocyst is returned to the mouse of assumed 
parents, and a chimeric mouse is produced. If this chimeric mouse is made INTAKUROSU [ mouse / 
of a wild type ], the receptor protein knockout mouse which recognizes specifically the bacterial DNA 
which has the non-methylating CpG array of this invention is producible by being able to obtain a 
heterozygote mouse and making this heterozygote mouse INTAKUROSU. Moreover, as an approach 
of checking whether the receptor protein knockout mouse which recognizes specifically the bacterial 
DNA which has a non-methylating CpG array having occurred, it investigates with a Northern blot 
technique etc.. and there is a method of isolating RNA from the mouse obtained by the 
above-mentioned approach, and investigating the manifestation of this mouse by western blotting 
etc., for example. 

[0035] That moreover, it is unresponsive nature to the bacterial DNA in which TLR9 created 
knockout mouse has a non-methylating CpG array For example. CpG ODN The macrophage of TLR9 
knockout mouse, Immunocytes, such as a mononuclear cell and a dendritic cell, are made to contact 
by in vitro one or in vivo one. The amounts of production, such as TNF-alpha in this cell, IL-6, IL-12, 
and IFN-gamma, It can check by measuring activation of the molecule in the signal transfer path of 
TLR(s)9, such as the amount of manifestations of antigens, such as a growth response of a spleen B 
cell, and CD40, CD80 and CD86 in a spleen B cell front face, the MHC class II, and NF-kappa B and 
JNK, IRAK. And TLR9 knockout mouse of this invention can be used as a model useful to the vaccine 
development to an elucidation and bacterial infection of action mechanisms, such as bacterial DNA 
which has a non-methylating CpG array. 

[0036] The transgenic mouse of the receptor protein which recognizes specifically the bacterial DNA 
which has a non-methylating CpG array The receptor protein which recognizes specifically the 
bacterial DNA which has the non-methylating CpG array of TLR9 grade to cDNA which carries out a 
code A chicken beta-actin. Promoters, such as mouse neurofilament and SV40, and a. rabbit beta 
globin. Unite poly A or the introns, such as SV40, and an introductory gene is built The microinjection 
of this introductory gene is carried out to the pronucleus of a mouse fertilized egg. After cultivating 
the obtained ootid, it can transplant to the uterine tube of the mouse of assumed parents, and this 
transgenic mouse can be invented by breeding a transplanted animal after that and choosing the ** 
mouse which has said cDNA from the produced ** mouse. Moreover, selection of the ** mouse which 
has cDNA can be performed by the dot hybridization method which uses as a probe the gene which 
carries out the code of the receptor protein which recognizes specifically the bacterial DNA which 
has the non-methylating CpG array which extracted and introduced rough DNA from the tail of a 
mouse etc., the PGR method using a specific primer, etc. 

[0037] Moreover, if all or a part of DNA which carries out the code of the receptor protein which 
recognizes specifically the bacterial DNA which has the non-methylating CpG array of this invention 
is used, a cell effective in gene therapies, such as deletion of receptor protein which recognizes 
specifically the bacterial DNA which has a non-methylating CpG array, or an illness which originates 
unusually, can be prepared. As the preparation approach of these cells in this invention Into the cell 
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into which the gene function which carries out a code suffered a loss on the chromosome, the 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array All or a part of DNA of above-mentioned this invention is introduced with transfection etc. The 
approach of obtaining the cell which discovers the receptor protein which recognizes specifically the 
bacterial DNA which has a non-methylating CpG array can be mentioned. It is desirable to use the 
cell which Above DNA etc. is integrated by the chromosome and shows TLR9 activity to a stay bull 
as a cell which discovers the receptor protein which recognizes specifically the bacterial DNA which 
has this non-methylating CpG array especially. 

[0038] And DNA which carries out the code of the receptor protein which recognizes specifically the 
bacterial DNA which has the above-mentioned non-methylating CpG array again, The antibody to the 
receptor protein which recognizes specifically the bacterial DNA which has the fusion 
non-methylating CpG array which combined the receptor protein, the marker protein, and/or the 
peptide tag which recognize specifically the bacterial DNA which has a non-methylating CpG array, 
The host cell which comes to contain the manifestation system which can discover the receptor 
protein which recognizes specifically the bacterial DNA which has a non-methylating CpG array, The 
nonhuman animal in which the gene which carries out the code of the receptor protein which 
recognizes specifically the bacterial DNA which has a non-methylating CpG array carries out a 
superfluous manifestation, The nonhuman animal to which the gene function which carries out the 
code of the receptor protein which recognizes specifically the bacterial DNA which has a 
non-methylating CpG array suffered a loss on the chromosome. If the cell which discovers the 
receptor protein which recognizes specifically the bacterial DNA which has a non-methylating CpG 
array is used The reactant inhibitor or reactant promoting agent to the agonist or the antagonist of 
receptor protein which recognizes specifically the bacterial DNA which has the non-methylating CpG 
array of this invention, and the bacterial DNA which has a non-methylating CpG array can be 
screened. In the inhibitor or promoting agent to the microbism, the inhibitor and preventive to an 
allergic disease or cancer, or a remedy, gene therapy, etc., it may be the matter useful for a diagnosis 
and therapies, such as an inhibitor or an inhibitor, and deletion of TLR9 activity or an illness which 
originates unusually, which was obtained by these screening about a side effect. 
[0039] The TLR9 above-mentioned activity reacts specifically with the bacterial DNA which has a 
non-methylating CpG array, and means the function to transmit a signal to intracellular. As a signal 
communicative function The function which produces cytokine, such as TNF-alpha, IL-6, IL-12, and 
IFN-gamma, The function which produces nitrite ion, the function to increase a cell, and the function 
which discovers antigens, such as CD40, CD80, CD86, and the MHC class II, in cell surface. Although 
the function to activate the molecule in the signal transfer path of TLR(s)9, such as NF-kappa B and 
JNK and IRAK, etc. can be illustrated concretely, it is not limited to these. 

[0040] As the screening approach of the agonist of the receptor protein which recognizes specifically 
the bacterial DNA which has the non-methylating CpG array of this invention, or an antagonist 
Immunocytes, such as the bottom of existence of a specimen material, a macrophage, a spleen cell, 
or a dendritic cell, The cell which has discovered the receptor protein which recognizes specifically 
the bacterial DNA which has a non-methylating CpG array. The cell which has discovered the protein 
which has reactivity to the bacterial DNA which has non-methylating CpG arrays, such as a cell 
which discovers the receptor protein which recognizes specifically the bacterial DNA which has a 
non-methylating CpG array, is cultivated by in vitro one. The approach of measuring and evaluating 
TLR9 activity, and a wild type nonhuman animal, the nonhuman animal, to which the gene function 
which carries out the code of the receptor protein which recognizes specifically the bacterial DNA 
which has a non-methylating CpG array suffered a loss on the chromosome, Or the nonhuman animal 
in which the gene which carries out the code of the receptor protein which recognizes specifically the 
bacterial DNA which has a non-methylating CpG array carried out the superfluous manifestation is 
medicated with a specimen material. The approach of measuring and evaluating the TLR9 activity of 
immunocytes, such as a macrophage obtained from this nonhuman animal, a spleen cell, or a dendritic 
cell, etc. can be mentioned concretely. 

[0041] Moreover, since facing measuring and evaluating extent of macrophage activity or spleen cell 
activity, and comparing and estimating it as the measured value of a wild type nonhuman animal, 
especially the wild type nonhuman animal of a brood as contrast can abolish the variation by 
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individual difference, it is desirable. This is the same also in screening of the reactant inhibitor or 
promoting agent to the bacterial DNA which has the non-methylating CpG array shown below. 
[0042] moreover, as the screening approach of of the reactant inhibitor or promoting agent to the 
bacterial DNA which has a non-methylating CpG array The protein which has reactivity to the 
bacterial DNA which has a non-methylating CpG array under existence with a specimen material and 
the bacterial DNA which has a non-methylating CpG array, Or the incubation of the cell membrane 
which has discovered this protein is carried out by in vitro one. The approach of measuring and 
evaluating reactivity with this protein, After making the macrophage or spleen cell obtained from the 
nonhuman animal to which the gene function which carries out the code of the protein which has 
reactivity to the bacterial DNA which has a non-methylating CpG array suffered a loss on the 
chromosome, and a specimen material contact by in vitro one beforehand, This macrophage or a 
spleen cell is cultivated under existence of the bacterial DNA which has a non-methylating CpG 
array. The approach of measuring and evaluating extent of this macrophage, the macrophage activity 
of a spleen cell, or spleen cell activity. After making the macrophage or spleen cell obtained from the 
nonhuman animal to which the gene function which carries out the code of the protein which has 
reactivity to the bacterial DNA which has a non-methylating CpG array suffered a loss on the 
chromosome, and the bacterial DNA which has a non-methylating CpG array contact by in vitro one 
beforehand. The approach of cultivating this macrophage or a spleen cell under existence of a 
specimen material, and measuring and evaluating extent of this macrophage, the macrophage activity 
of a spleen cell, or spleen cell activity, After medicating beforehand with a specimen material the 
nonhuman animal to which the gene function which carries out the code of the protein which has 
reactivity to the bacterial DNA which has a non-methylating CpG array suffered a loss on the 
chromosome, The macrophage or spleen cell obtained from this nonhuman animal is cultivated under 
existence of the bacterial DNA which has a non-methylating CpG array. The approach of measuring 
and evaluating extent of this macrophage, the macrophage activity of a spleen cell, or spleen cell 
activity, After medicating beforehand with a specimen material the nonhuman animal to which the 
gene function which carries out the code of the protein which has reactivity to the bacterial DNA 
which has a non-methylating CpG array suffered a loss on the chromosome, The approach of 
measuring and evaluating extent of the macrophage which this nonhuman animal is infected with 
bacteria and obtained from this nonhuman animal, the macrophage activity of a spleen cell, or spleen 
cell activity, After infecting beforehand the nonhuman animal to which the gene function which 
carries out the code of the protein which has reactivity to the bacterial DNA which has a 
non-methylating CpG array suffered a loss on the chromosome with bacteria, The macrophage or 
spleen cell obtained from this nonhuman animal is cultivated under existence of a specimen material. 
The approach of measuring and evaluating extent of this macrophage, the macrophage activity of a 
spleen cell, or spleen cell activity, After infecting beforehand the nonhuman animal to which the gene 
function which carries out the code of the protein which has reactivity to the bacterial DNA which 
has a non-methylating CpG array suffered a loss on the chromosome with bacteria, The approach of 
measuring and evaluating extent of the macrophage which medicates this nonhuman animal with a 
specimen material, and is obtained from this nonhuman animal, the macrophage activity of a spleen 
cell, or spleen cell activity, After medicating beforehand with a specimen material the nonhuman 
animal to which the gene function which carries out the code of the protein which has reactivity to 
the bacterial DNA which has a non-methylating CpG array suffered a loss on the chromosome, The 
approach of infecting this nonhuman animal with bacteria, and measuring and evaluating extent of the 
macrophage activity in this nonhuman animal, or spleen cell activity, After infecting beforehand the 
nonhuman animal to which the gene function which carries out the code of the protein which has 
reactivity to the bacterial DNA which has a non-methylating CpG array suffered a loss on the 
chromosome with bacteria, This nonhuman animal can be medicated with a specimen material, and 
the approach of measuring and evaluating extent of the macrophage activity in this nonhuman animal 
or spleen cell activity etc. can be mentioned concretely. Moreover, as bacterial DNA which has the 
non-methylating CpG array used for these screening approaches, it is CpG. Although it is desirable to 
use ODN (TCC-ATG-ACG-TTC-CTG-ATG-CT: array number 5), it is not limited to this, either, 
[0043] The bacterial DNA which has the non-methylating CpG array which consists of comparing with 
the DNA array which carries out the code of the receptor protein which recognizes specifically the 
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bapterial DNA which has the non-methylating CpG array of this invention for the DNA array which 
carries out the code of the receptor protein which recognizes specifically the bacterial DNA which 
has a non-methylating CpG array in a specimen again is related in this invention to the diagnostic kit 
used for the diagnosis of the illness relevant to the activity of receptor protein or the manifestation 
recognized specifically. It is effective to the diagnosis of the illness produced by the too little 
manifestation of receptor protein which recognizes specifically the bacterial DNA which can perform 
detection of the variant of DNA which carries out the code of the receptor protein which recognizes 
specifically the bacterial DNA which has a non-methylating CpG array by finding out the individual 
which has variation in a gene on DNA level, and has a non-methylating CpG array, a superfluous 
manifestation, or variation manifestation. Although the genomic DNA which can be obtained from 
biopsies, such as a test subject's cell, for example, blood, urine, saliva, and an organization, and RNA 
or cDNA can be concretely mentioned as a specimen used for this detection, when it is not limited to 
these and uses this specimen, what was amplified by PGR etc. can also be used. And change of the 
size of the magnification product when comparing with normal genotype can detect the deletion and 
insertion mutation of a base sequence, and point mutation can identify the receptor protein which 
recognizes specifically the bacterial DNA which has an indicator non-methylating CpG array for 
Magnification DNA by making it hybridize with the gene which carries out a code. Thus, the diagnosis 
or judgment of the illness relevant to the activity of receptor protein or the manifestation which 
recognizes specifically the bacterial DNA which has a non-methylating CpG array can be carried out 
by detecting the variation of the gene which carries out the code of the receptor protein which 
recognizes specifically the bacterial DNA which has a non-methylating CpG array. 
[0044] This invention again A non-methylating CpG array The activity of the receptor protein which 
recognizes specifically the bacterial DNA which has the non-methylating CpG array which consists of 
all or a part of DNA which carries out the code of the receptor protein which recognizes specifically 
the bacterial DNA which it has, or RNA of antisense strands, or the probe for a diagnosis of the 
disease relevant to a manifestation, And the antibody specifically combined with the receptor protein 
which recognizes specifically the bacterial DNA which has the non-methylating CpG array of the 
probe concerned and/or this invention is contained. It is related with the diagnostic kit of the disease 
relevant to the activity of receptor protein or the manifestation which recognizes specifically the 
bacterial DNA which has the becoming non-methylating CpG array. It is all or a part of DNA (cDNA) 
which carries out the code of the receptor protein which recognizes specifically the bacterial DNA 
which has a non-methylating CpG array as said probe for a diagnosis, or RNA (cRNA) of antisense 
strands, and it will not be restricted especially if it has the die length (at least 20 or more bases) of 
extent materialized as a probe. In order to make the antibody specifically combined with the receptor 
protein which recognizes specifically the bacterial DNA which has the non-methylating CpG array of 
this probe and/or this invention into the active principle of the diagnostic drug of the disease of 
symptoms, such as microbism, it is desirable to dissolve in suitable buffers by which a probe is not 
disassembled, and sterilized water. Moreover, the immunity staining technique (Dev.Biol.170, 207-222. 
1995, J. Neurobiol. 29, 1-17, 1996) using these diagnostic drugs, an In situ hybridization method (J. 
Neurobiol. 29, 1-17, 1996), and in situ The disease of symptoms, such as microbism, can also be 
diagnosed by approaches, such as the PCR method. 

[0045] As long as all of the receptor protein which recognizes specifically the bacterial DNA which 
has the non-methylating CpG array of TLR9 grade as a physic constituent of this invention or its 
part, the agonist of the above-mentioned receptor protein, and an antagonist are included, what kind 
of thing may be used. Specifically, the conquest agent, inhibitor, inhibitor, etc. of the side effect by 
existence of the CpG motif acting as a failure in the therapy and gene therapy using the vaccine to 
the microbism, the vaccine to cancer, the remedy of allergosis including bronchial asthma, and an 
antisense oligonucleotide can be mentioned. 

[0046] As mentioned above, the deletion of the DNA array which carries out the code of the receptor 
protein which recognizes specifically the bacterial DNA which has the non-methylating CpG array of 
this invention, As a diagnostic kit of the illness relevant to a permutation and/or addition As long as 
DNA which carries out the code of TLR9 is included, what kind of thing may be used. By comparing a 
base sequence with DNA which carries out the code of the receptor protein which recognizes 
specifically DNA which carries out the code of this TLR9, and the bacterial DNA which has a 
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nqn-methylating CpG array in a specimen A diagnosis of the deletion of the DNA array which carries 
out the code of the receptor protein which recognizes specifically the bacterial DNA which has a 
non-methylating CpG array, a permutation and/or the illness relevant to addition, for example, 
cancer, allergy, an infectious disease, etc. is attained. 
[0047] 

[Example] Although an example is given to below and this invention is explained to it still more 
concretely, the technical range of this invention is not limited by these examples. 
Example 1 (cloning of TLR9) 

As a result of searching GenBank using Homo sapiens's TLR4 DNA array information, homology found 
out the very high mouse EST (registration number AA 273731; mouse). The mouse RAW264.7cDNA 
library was screened by having used the PGR magnification product of this mouse EST as the probe, 
and the cDNA clone of perfect length shown in the array number 3 containing TLR9 perfect open 
reading frame was isolated. GenBank was searched using the DNA array information on this mouse 
TLR9, and the human genome array which has high homology was found out. Based on this human 
genome array, the cDNA edge was amplified and cDNA of Homo sapiens TLR9 of the perfect length 
who has the base sequence shown in the array number 1 was isolated from U937 cell (J.lmmunol.163, 
5039-5048, 1999). [0048] Example 2 (production of TLR9 knockout mouse) 
TLR9 genomic DNA was isolated from the 129VSvJ mouse gene library (Stratagene make), the 
subclone was carried out in the pBluescript II SK(+) vector (Stratagene make), and it specified by 
restriction enzyme mapping and DNA sequencing. The targetting vector permuted the fragmentation 
of I.Okbs which carry out the code of a part of LRR (leucine rich repeat) field by the neomycin 
resistance gene cassette (pMCI-neo; Stratagene make), and built it by inserting a herpes simplex 
virus thymidine kinase (HSV-TK) as a negative selective marker ( drawing 1 ). This targetting vector 
was lineHzed, erection PORESHON was carried out, 292 clones which show resistance to G418 and 
gun cycle beer were chosen as the day [ of viviparity / 14.1st ] embryonic stem cell (embryonic stem 
cell), and 14 clones were screened with the PGR method and a Southern blot technique. 
[0049] The microinjection of the three target ES clones containing mutation TLR9 allele was carried 
out into the blastocyst of C57BL/6 mouse, and the chimeric mouse was produced. The chimeric 
mouse of this male was made to cross with C57BL / 6 female mouse, heterozygote F1 mouse was 
produced, and the homozygote mouse (TLR9 knockout mouse: TLR9-/-) was obtained by 
INTAKUROSU [ this heterozygote Fl mouse ] ( drawing 2 ). In addition, the check of a homozygote 
mouse digested each genomic DNA extracted from the tail of a mouse by Seal, and was performed 
with the Southern blot technique using the probe shown in drawing 1 . TLR9 knockout mouse 
(TLR9-/-) of this invention could be produced according to Mendel's laws, and did not show 
remarkable abnormalities till the 1 2th week. 

[0050] In order to check that inactivation of TLR9 gene has occurred by mutation. Apply to 
electrophoresis all RNA (lOmicrog) extracted from the spleen cell of a wild type mouse (+/+) and 
TLR9 knockout mouse (-/-), and it moves to the nylon film. Northern blot analysis was performed to 
C-end fragmentation, N-end fragmentation, or beta-actin (beta-actin) of TLR9 which carried out the 
indicator using specific cDNA by [32P] ( drawing 3 R> 3). N-end fragmentation of these results to 
TLR9mRNA was not detected from the spleen cell of TLR9 knockout mouse. Moreover, when C-end 
fragmentation was used as a probe, although the thing of the wild type mouse origin and the thing of 
the almost same size were detected, in the volume, it turned out that the imprint of the 
mutant-mouse origin of Tlr9 is few. Then, RT-PCR method was performed using mRNA of the spleen 
cell obtained from the mutant mouse, and sequence analysis of the obtained product was performed 
Consequently, it turned out that the neo gene is contained in Tlr9 imprinted gene, a stop codon 
appears at least in N-end of TLR9, and functional TLR9 protein is not discovered in a mutant mouse 
with this insertion of neo ( drawing 4 ). In addition, the extraordinary component was not seen as a 
result of measuring the lymph cell of TLR9 knockout mouse by flow cytometry. 
[0051] Example 3 (preparation of a peritoneal macrophage) 

It pours 2ml (product made from DIFCO) of 4% of thioglycollate media into intraperitoneal [ of a wild 
type mouse (wild-type) and TLR9 knockout mouse (TLR9-/-) / each ] at a time. Isolate a peritoneum 
exudate cell from intraperitoneal [ of each mouse ] three days after, and these cells are cultivated at 
37 degrees C for 2 hours in the RPMI1640 culture medium (product made from GIBGO) which added 
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10.% of foetal calf serum (product made from GIBCO). By washing with the Hanks buffer solution 
(product made from Hank's buffered salt solution:HBSS;GIBCO) of an ice temperature, the 
non-adherent cell was removed and it was used for the following experiments by making an adherent 
cell into a peritoneal macrophage. 

[0052] Example 4 (responsibility over the bacterial DNA which has the non-methylating CpG array of 
TLR9 knockout mouse) 

Recently, CpG It became clear to depend for the responsibility of ODN (oligodeoxynucleotide) on 
MyD88 which is adapter protein in the signal transfer path through TLR. This MyD88 knockout mouse 
is CpG. Although not answered to ODN, TLR2 knockout mouse and TLR4 knockout mouse are CpG 
normally. It answers to ODN. These things are CpG. It is shown that ODN is recognized by TLR(s) 
other than TLR2 and TLR4. Then, CpG of TLR9 knockout mouse The responsibility over ODN was 
investigated. First, the amount of production of the inflammatory cytokine in a peritoneal macrophage 
was measured as follows. 

[0053] CpG of the various concentration shown under existence of INFgamma (30 unit/ml) or 
nonexistence at drawing 5 in each peritoneal macrophage prepared according to the example 3 It 
cultivated for 24 hours together with ODN (0.1 or the product made from 1.0microM;TlB MOLBIOL; 
TCC-ATG-ACG-TTC-CTG-ATG-CT). PGN (the product made from 10microg/ml;Sigma and Fluka; 
Staphylococcus-aureus origin), and LPS (the product made from 1.0microg/ml;Sigma; Salmonella 
Minnesota Re-595 origin). TNFalpha after culture and in a culture supernatant, IL-6, and IL-12 Each 
concentration of p40 was measured by the EUSA method. This result is shown in drawing 5 . The 
macrophage of these results to a wild type mouse (Wild-type) is CpG. ODN is answered. TNFalpha, 
IL-6, and IL-12 are produced, and they are IFNgamma and CpG further. When stimulated by ODN, it 
turned out that the amount of production of TNFalpha, IL-6, and IL-12 increases. However, for the 
macrophage of the TLR9 knockout-mouse (TLR9-/-) origin, even the bottom of existence of 
IFNgamma is CpG. The inflammatory cytokine of detectable level was not produced in the response 
to ODN. Moreover, as for the macrophage of a wild type mouse and the TLR9 knockout-mouse origin, 
it turned out that comparable production of TNFalpha. IL-6, and IL-12 is mostly carried out by the 
response to LPS or PGN ( drawing 5 ). In addition, each experimental result shows the average of n= 
3. It is shown that N.D. in drawing was undetectable. 

[0054] Moreover, CpG It investigated about the responsibility of the spleen cell of the wild type 
mouse (Wild-type) to ODN or LPS, and TLR9 knockout mouse (TLR9-/-). CpG of the various 
concentration which isolates the spleen cell (1x105) of each mouse, and is shown in drawing 6 It 
cultivated within 96 well plate by ODN or LPS, and the spleen cell was stimulated. 40 hours after 
culture, Imicrocurie [3H]-thymidine (product made from DEYUPONTO) was added, it cultivated for 
further 8 hours, and the intake of [3H] was measured with beta scintillation counter (Packard make) ( 
drawing 6 ). At the spleen cell of this result to a wild type mouse, it is CpG. Although the cell 
proliferation reaction was promoted depending on the dose of ODN or LPS, at the spleen cell of 
TLR9 knockout mouse, it is CpG of what kind of concentration. It also sets to an ODN stimulus and is 
CpG. The cell proliferation reaction by ODN was not seen. Moreover, CpG ODN was answered and 
the manifestation of the major histocompatibility complex (MHO class II on the front face of a B cell 
of the wild type mouse origin increased. However, at the B cell of the TLR9 knockout-mouse origin, it 
is CpG. The increment in the manifestation of the MHC class 11 guided to ODN was not seen. The 
macrophage and B cell of the above thing to TLR9 knockout mouse are CpG. It turned out that it is 
specifically lacking in the responsibility over ODN. 

[0055] Next, CpG The bacteria origin DNA containing ODN stimulates a dendritic cell potentially, and 
supporting development of Thi cell is known (EMBO J.18, 6973-6982, 1999, J.Immunol.l61, 
3042-3049. 1998, Proc.Natl.Acad.Sci.USA 96, 9305-9310. 1999). Then, CpG The up-regulation of the 
surface molecule of production of ODN induction cytokine and the dendritic cell of the bone marrow 
origin was analyzed. The bone marrow cell of a wild type mouse (Wild-type) or TLR9 knockout mouse 
(TLR9-/-) It cultivates by RPM11640 culture medium which added 10% of foetal calf serum containing 
a 10 ng(s)/ml mouse granulocyte macrophage colony-stimulating factor (product made from 
Peprotech) (J.Exp.Med.176, 1693-1702, 1992). Immature dendritic cells will be collected after culture 
on the 6th, and it is CpG of O.lmicroM. It cultivated for two days in the RPMI1640 culture medium 
which added 10% of foetal calf serum under existence of ODN or O.lmicrog [/ml ] LPS or 



13/21 



2006/02/16 20:' 



JP,2002-034565,A [DETAILED DESCRIPTION] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ej, 



nonjexistence. IL-1 2 after culture and in supernatant liquid The concentration of p40 was measured 
by the EUSA method ( drawing 7 ). The dendritic cell of this result to the wild type mouse origin is 
CpG. Although ODN was answered and IL-1 2 were produced, it sets to the dendritic cell of the TLR9 
knockout-mouse origin, and it is CpG. ODN did not guide production of IL-1 2. 
[0056] It cultivates by RPMI1640 culture medium which added 10% of foetal calf serum containing a 
10 ng/above-mentioned ml mouse granulocyte macrophage colony-stimulating factor (product made 
from Peprotech). In the dendritic cell collected on the 6th, receive GD40, CD80, CD86, and the MHC 
class II. Each biotin-ized antibody dyes and it is made to develop in the streptoavidin which carried 
out the indicator by the phycoerythrin (phycoerythrin:PE; product made from fur MIN JIEN). Gel 
QUEST software (product made from BEKUTONDIKKINSON) analyzed these cells by the 
fluorescence-activated-cell-sortor caliber (FAGS Galibur) ( drawing 8 ). From this result to GpG 
Although the manifestation of CD40, CD80, CD86, and the MHG class 11 was promoted in the 
dendritic cell front face of the wild type mouse origin when stimulated by ODN, in the dendritic cell 
front face of the TLR9 knockout-mouse origin, it is GpG. The manifestation of these molecules was 
not promoted by the response to ODN ( drawing 8 ). In the stimulus by LPS, the response with the 
same said [ the dendritic cell of the wild type mouse origin ] of the dendritic cell of the TLR9 
knockout-mouse origin was seen. The above result to TLR9 is CpG. It turned out that it is an 
acceptor indispensable to the cell response of ODN. 

[0057] Example 5 (activation of NF-kappa B and JNK by the response to CpG ODN of the 
macrophage of the TLR9 knockout-mouse origin, and IRAK) 

The signal of TLR activating IRAK which are a serine / threonine kinase through MyD88 which is an 
adapter molecule, and activating a MAP kinase and NF-kappa B subsequently is known (Immunity 11, 
1 15-122. 1999). Then, CpG ODN investigated whether this intracellular signaling molecule would be 
activated. About the peritoneal macrophage (1x106cells) of the wild type mouse prepared according 
to the example 3, and TLR9 knockout mouse, it is CpG of l.OmicroM. The time amount stimulus was 
carried out, nucleoprotein was extracted from the macrophage of each mouse, it incubated together 
with the specific probe including the DNA bonding site of NF-kappa B shown in drawing 9 by ODN or 
LPS of I.Omicrog [/ml ] Salmonella Minnesota Re-595, electrophoresis was performed, and it 
visualized with autoradiography ( drawing 9 R> 9). 

[0058] From this result to CpG When stimulated by ODN, by the macrophage of the TLR9 
knockout-mouse origin, the DNA avidity of NF-kappa B did not increase to the DNA avidity of 
NF-kappa B increasing in the macrophage of the wild type mouse origin. Activation of the NF-kappa 
B as what stimulated the macrophage of the wild type mouse origin by LPS with what [ same ] 
stimulated the macrophage of the TLR9 knockout-mouse origin by LPS was seen. From the above 
result to CpG It turns out that the activity of NF-kappa B by induction of ODN is specifically missing 
in the macrophage of the TLR9 knockout-mouse origin. In addition, the arrow head in drawing shows 
the location of the composite of NF-kappa B and a specific probe, and Yato shows the location of 
only a specific probe. 

[0059] The time amount shown by drawing 10 or drawing 1 1 like the above, CpG The macrophage of 
the wild type mouse stimulated by ODN or LPS, and TLR9 knockout mouse Dissolution buffer 
solution (it NaCI(s) 1.0% of triton X-100 and 137mM by the last concentration) Tris of 20mM(s) - 
EDTA of HCI and 5mM, 10% of glycerol. PMSF of ImM, the 20micro ag [/ml ] aprotinin, 20microg [/ml 
] leupeptin. The buffer solution containing beta-glycerophosphoric acid of Na3V04 of ImM. and 
lOmM(s); It dissolves in pH8.0. Immunoprecipitation of this cell melt is carried out by the anti-JNK 
antibody (made in Santa Cruz), or the anti-IRAK antibody (wood primeval national-chemicaHaborator 
incorporated company make). Like a reference (Immunity 11, 115-122, 1999) publication In vitro 
kinase assay was performed and the JNK activity which made the substrate GST-c-Jun dissolution 
protein (GST-c-Jun), and the activity of IRAK were measured ( drawing 10 , upper case:GST-c-Jun 
in 1 1 , Auto). 

[0060] Moreover, SDS-polyacrylamide gel electrophoresis was made to separate, the 
above-mentioned cell melt was moved to the nitrocellulose membrane, the blot of this film was 
carried out by the anti-JNK antibody (made in Santa Cruz), or the anti-IRAK antibody (product made 
from Transduction Laboratories), and it visualized using en HANSUDO chemiluminescence equipment 
(product made from DEYUPONTO) ( drawing 10 , the lower berth in 1 1; WB). From the above result 
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to CpG Although ODN activated JNK and IRAK of a macrophage of the wild type mouse origin, in the 
macrophage of the TLR9 knockout-mouse origin, it turned out that it is not activated at all ( drawing 
10 , 11). Therefore. CpG It turned out that it depends for the signal transduction through ODN on 
TLR9. 
[0061] 

[Effect of the Invention] Although the bacteria origin DNA containing the CpG motif which is not 
methylated activated immunocyte very much and the response of Thl was guided, the acceptor 
which recognizes the bacteria origin DNA was not known. Since the acceptor of an oligonucleotide 
including the non-methylating CpG array of bacterial DNA became clear by this invention, if the 
member receptor protein TLR9 of the TLR family which recognizes specifically the bacterial DNA 
which has a non-methylating CpG array, the gene DNA which carries out the code of it can be used 
for a diagnosis of a bacterially caused disease etc., and a therapy and a TLR9 knock-out animal is 
used, it will become possible [ clarifying the operation mechanism in the molecular level of the 
bacteria origin DNA ]. 
[0062] 

[Layout Table] 

SEQUENGE-USTING <110> JAPAN SCIENCE AND-TECHNOLOGY-CORPORATION<120> 
Specific-receptor-that-recognizes bacterial DNA<130> A031P63<1 40X141 XI 60> 5 <170> Patentin 
Ver. 2.1<210> 1<211> 3257<212> DNA<213> Homo sapiens<220> <221> CDS <222> (107) (3205) 
<400> 1 ccgctgctgc ccctgtggga agggacctcg agtgtgaagc atccttccct gtagctgctg 60 tccagtctgc 
ccgccagacc ctctggagaa gcccctgccc cccagc atg ggt ttc 115 Met Gly Phe Itgc cgc age gcc ctg cac 
ccg ctg tct etc ctg gtg cag gcc ate atg 163 Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin 
Alalle Met 5 10 15 ctg gcc atg acc ctg gcc ctg ggt acc ttg cot gcc ttccta ccc tgt 211 Leu Ala Met 
Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 20 25 30 35gag etc cagccc cac ggc ctg gtg 
aac tgc aac tgg ctg ttc ctg aag 259 Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu 
Lys 40 45 50 tct gtg ccc cacttc tec atg gea gea ccc egt ggc aat gte acc age 307 Ser Val Pro His Phe 
Ser Met Ala Ala Pro Arg Gly Asn Val Thr Ser 55 60 65 ctt tec ttg tec tec aac cgc ate cac cac etc 
cat gat tct gac ttt 355 Leu Ser Leu Ser Ser Asn Arg He His HisLeu His Asp Ser Asp Phe 70 75 80 
gcc caectg ccc age ctgegg cat etc aac etc aag tgg aac tgc ccg 403 Ala His Leu Pro Ser Leu Arg His 
Leu Asn Leu Lys Trp Asn Cys Pro 85 90 95 ccg gtt ggc etc age ccc atgeae ttc ccc tgc cac atg ace 
ate gag 451 Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr He Glu 100 105 1 10 1 15ecc 
age accttc ttg get gtg ccc ace ctg gaa gag eta aac ctg age 499 Pro Ser Thr Phe Leu Ala Val Pro Thr 
Leu Glu Glu Leu Asn Leu Ser 120 125 130 tac aac aac ate atg act gtg cet geg ctg ccc aaa tec etc 
ata tec 547 TyrAsn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser Leu He Ser 135 140 145 ctg tec etc 
age cataec aac ate ctg atg eta gac tct gee age etc 595 Leu Ser Leu Ser His Thr Asn He Leu Met Leu 
Asp Ser Ala Ser Leu 150 155 160 gee ggc ctg eat gec-etg-ege-ttc-cta ttc-atg-gac-ggc-aac tgt tat 
643 Ala-Gly-Leu-His-Ala-Leu Arg Phe Leu Phe Met-Asp-Gly-Asn-Cys Tyr 165 170 175 tac aag aac 
ccc tgc-agg-eag-gca-etg gag-gtg gee ccg ggt gcc etc 691 Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu 
Val Ala Pro Gly Ala Leu 180 185 190 195ett ggc ctg ggc aac etc acecaeetg tea etc aag tac aac aac 
etc 739 Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn Leu 200 205 210aet gtg gtg 
ccc cgc aac ctg cet tec age ctg gag tat ctg ctg ttg 787 Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu 
Glu Tyr Leu Leu Leu 215 220 225 tee tac aac cgc atcgte aaa ctg geg cet gag gac ctg gee aat ctg 835 
Ser Tyr Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu Ala Asn Leu 230 235 240 ace gcc ctg egt gtg 
ctegat gtg ggc gga aat tgc cgc cgc tgc gac 883 Thr Ala Leu ArgVal Leu Asp Val Gly Gly Asn Cys Arg 
Arg Cys Asp 245 250 255 cac get ccc aac ccc tgc atggag tgc cet egt cac ttc ccc cag eta 931 His Ala 
Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe Pro Gin Leu260 265 270 275cat ccc gat acc ttc age 
cac ctg age egt ctt gaa ggc ctg gtg ttg 979 His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly 
Leu Val Leu 280 285 290 aag gac agt tct etc tec tgg ctg aat gcc agt tgg ttc egt ggg ctg 1027 Lys Asp 
Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe Arg Gly Leu 295 300 305 gga aac etc ega gtg ctg gac 
ctg agt gag aac ttc etc tac aaa tgc 1075 Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr 
Lys Cys 310 315 320 ate act aaa ace aag gee ttc cag ggc eta aca cag ctg cgc aag ctt 1 123 He Thr 
Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu Arg Lys Leu 325 330 335 aac ctg tec ttc aat tac caa 
aag agg gtg tee ttt gee cac ctg tct 1 171 Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala His 
Leu Ser340 345 350 355etg gec-cct-tcc-ttc-ggg age-ctg-gtc-gce-ctg aag gag ctg gac atg 1219 Leu 
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Ala,. Pro Ser Phe Gly Ser Leu-Val-Ala-Leu-Lys Glu Leu Asp Met 360 365 370 cac ggc ate ttc ttc cgc 
tea etc gat gag aee acg cte cgg-eea etg 1267 His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu 
Arg Pro Leu 375 380 385 gee cgc ctg ccc atg etc cag act etg cgt etg cag atg aae ttc ate 1315 Ala 
Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe He 390 395 400 aae cag gee cag etc ggc 
ate ttc agg gee ttc cct ggc etg cgc tac 1363 Asn Gin Ala Gin Leu Gly He Phe Arg Ala Phe Pro Gly 
Leu Arg Tyr 405 410 415 gtg gac ctg teg gac aae cgc ate age gga get teg gag ctg aea gee 141 1 Vai 
Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ser Glu Leu Thr Ala420 425 430 435acc atg ggg gag gea gat 
ggaggggag aag gtc tgg ctg cag cct ggg 1459 Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu Gin 
Pro Gly 440 445 450 gac ett get ecg gee cea gtg gac act eee age tet gaa gac ttc agg 1507 Asp Leu 
Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu Asp Phe Arg 455 460 465 ccc aae tgc age acc etc aae 
ttc aee ttg gat etg tea egg aae aac 1 555 Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser Arg 
Asn Asn 470 475 480 ctg gtg aee gtg cag ecg gag atg ttt gee cag etc teg cac ctg cag 1 603 Leu Val 
Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser His Leu Gin 485 490 495 tgc etg ego etg age cac aae 
tgc ate teg cag gea gtc aat ggc tec 1651 Cys Leu Arg Leu Ser His Asn Cys He Ser Gin Ala Val Asn 
Gly Ser500 505 510 515eag ttc ctg ecg ctg aee ggtctgeag gtg eta gac etg tec cac aat 1699 Gin Phe 
Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu Ser His Asn 520 525 530 aag ctg gac etc tac ea 
c~gag-eac-tea-ttc-acg gag eta cea ega etg 1747 Lys Leu Asp Leu Tyr His 

Glu-His-Ser-Phe-Thr-Glu-Leu-Pro-Arg-Leu 535 540 545 gag gee ctg gac etc age tac aae age cag 
ccc ttt ggc atg cag ggc 1795 Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly Met Gin Gly 550 
555 560 gtg ggc cac aae ttc age ttc gtg get cac etg cgc aee etg cgc cac 1843 Val Gly His Asn Phe 
Ser Phe Val Ala His Leu Arg Thr Leu Arg His 565 570 575 etc age ctg gee cac aac aac ate cac age 
caa gtg tee cag cag etc 1891 Leu Ser Leu Ala His Asn Asn He His Ser Gin Val Ser Gin Gin Leu580 
585 590 595tge agt acg teg ctg egg gecctggae ttc age ggc aat gea ctg ggc 1939 Cys Ser Thr Ser Leu 
Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly 600 605 610 cat atg tgg gee gag gga gac etc tat ctg 
cac ttc ttc caa ggc etg 1987 His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu 615 
620 625 age ggt ttg ate tgg etg gac ttg tec cag aac cgc etg cac aee etc 2035 Ser Gly Leu He Trp Leu 
Asp Leu Ser Gin Asn Arg Leu His Thr Leu 630 635 640 etg eee caa ace etg cgc aae etc eee aag age 
eta cag gtg ctg cgt 2083 Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin Val Leu Arg 645 650 
655 etc cgt gac aat tac etg gee ttc ttt aag tgg tgg age etc cac ttc 2131 Leu Arg Asp Asn Tyr Leu Ala 
Phe Phe Lys Trp Trp Ser Leu His Phe660 665 670 675etg eee aaa ctg gaa gtc ctegacctg gea gga aac 
cag etg aag gee 2179 Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala 680 685 
690 etg ace aat ggc age ctg cct get ggc acc egg etc egg agg ctg gat 2227 Leu Thr Asn Gly Ser Leu 
Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp 695 700 705 gtc age tgc aae age ate age ttc gtg gee ccc 
ggc ttc ttt tee aag 2275 Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe Phe Ser Lys 710 715 
720 gcc aag gag ctg oga gag etc aac ett age gee aac gee etc aag aea 2323 Ala Lys Glu Leu Arg Glu 
Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr 725 730 735 gtg gac cac tec tgg ttt ggg ccc ctg geg agt 
gee etg caa ata eta 2371 Val Asp His Ser Trp Phe-Gly-Pro-Leu-Ala Ser Ala Leu Gin Ile-Leu740 745 
750 755gat gta age gee aac cet-ctg-cac-tge-gcc tgt ggg geg gee ttt atg 2419 Asp Val Ser Ala Asn 
Pro Leu-His-Cys-Ala-Cys Gly Ala Ala Phe Met 760 765 770 gac ttc ctg ctg gaggtgcag get gcc gtg 
ccc ggt ctg eee age egg 2467 Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg 775 
780 785 gtg aag tgt ggc agteeg ggc cag cte cag ggc etc age ate ttt gea 2515 Val Lys Cys Gly Ser Pro 
Gly Gin Leu Gin Gly Leu Ser He Phe Ala 790 795 800 cag gacctg cgc etc tgcctg gat gag gcc etc tec 
tgg gac tgt ttc 2563 Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe 805 810 
815 gee etc teg etg ctg get gtggct ctg ggc ctg ggt gtg ccc atg ctg 261 1 Ala Leu Ser Leu Leu Ala Val 
Ala Leu Gly Leu Gly Val Pro Met Leu820 825 830 835eat cac etc tgt ggc tgg gac etc tgg tac tgc ttc 
cac ctg tgc ctg 2659 His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu 840 845 
850 gcc tgg ett eee tgg egg ggg egg caa agt ggg ega gat gag gat gcc 2707 Ala Trp Leu Pro Trp Arg 
Gly Arg Gin Ser Gly Arg Asp Glu Asp Ala 855 860 865 etg ccc tac gat gectte gtg gtc ttc gac aaa acg 
cag agegea gtg 2755 Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val 870 875 880 
gea gac tgg gtg tac aacgag ett egg ggg cag ctg gag gag tgc cgt 2803 Ala Asp Trp Val Tyr Asn Glu Leu 
Arg Gly Gin Leu Glu Glu Cys Arg 885 890 895 ggg cgc tgg geacte cgc etgtgc etggag gaa cgc gac tgg 
ctg cct 2851 Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro900 905 910 915ggc 
aaa ace etc ttt gag aac ctg tgg gcc teg gtc tat ggc age cgc 2899 Gly Lys Thr Leu Phe Glu Asn Leu 
Trp Ala Ser Val Tyr Gly Ser Arg 920 925 930 aag acg ctg ttt gtg ctg gee eae acg gac egg gtc agt ggt 
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ctQ ttg 2947 Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 935 940 945 cgc gcc 
age ttc ctg-ctg-gcc-cag-cag cgc ctg ctg gag gac cgc aag 2995 Arg Ala Ser Phe Leu 
Leu-Ala-Gln-Gln-Arg Leu Leu Glu Asp Arg-Lys 950 955 960 gac gtc gtg gtg ctg gtg ate ctg age cet 
gac ggc cgc cgc tec cgc 3043 Asp Val Val Val Leu Val He Leu Ser Pro Asp Gly Arg Arg Ser Arg 965 
970 975 tac gtg egg ctg cgc cag cgc etc tgc cgc cag agt gtc etc etc tgg 3091 Tyr Val Arg Leu Arg 
Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp980 985 990 995cce cac cag ccc agt ggt cagcgeage ttc 
tgg gcc cag ctg ggc atg 3139 Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met 1000 
1005 1010 gee ctg ace agg gac aac cac cac ttc tat aac egg aac ttc tgc cag 3187 Ala Leu Thr Arg 
Asp Asn His His Phe Tyr Asn Arg Asn Phe Cys Gin 1015 1020 1025 gga ccc aeg gcc gaa tag 
ccgtgagccg gaatcetgca eggtgccacc 3235 Gly Pro Thr Ala Glu 1030 tceaeactea cetcacctet gc 3257 
<210> 2 <211> 1032<212> PRT <213> Homo sapiens <400> 2 Met Gly Phe Cys Arg Ser Ala Leu His 
Pro Leu Ser Leu Leu Val Gin 1 5 10 15 Ala He Met Leu Ala Met Thr Leu Ala LeuGly Thr Leu Pro Ala 
Phe 20 25 30 Leu Pro Cys Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu 35 40 45 Phe Leu 
Lys Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn 50 55 60 Val Thr SerLeu SerLeu Ser Ser 
Asn Arg He His His Leu His Asp 65 70 75 80 Ser Asp Phe Ala His Leu Pro Ser Leu Arg His Leu Asn 
Leu Lys Trp 85 90 95 Asn Cys Pro Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met 100 105 
110 Thr He Glu Pro Ser Thr Phe Leu AlaVal Pro Thr Leu Glu Glu Leu 115 120 125 Asn Leu Ser Tyr 
Asn Asn He Met Thr-VahPro-Ala-Leu-Pro-Lys-Ser 130 135 140 Leu He Ser Leu Ser Leu Ser His 
Thr-Asn-He-Leu-Met-Leu Asp Ser 145 150 155 160 Ala Ser Leu Ala Gly Leu His Ala Leu Arg Phe 
Leu Phe Met Asp Gly 165 170 175 Asn Cys Tyr Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala 
Pro 180 185 190 Gly Ala Leu Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr 195 200 205 Asn 
Asn Leu Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr 210 215 220 Leu Leu Leu Ser Tyr 
Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu 225 230 235 240 Ala Asn Leu Thr Ala Leu Arg Val Leu 
Asp Val Gly Gly Asn Cys Arg 245 250 255 Arg Cys Asp His Ala Pro Asn Pro Cys Met Glu Cys Pro 
Arg His Phe 260 265 270 Pro Gin Leu His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly 275 280 
285 Leu Val Leu Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe 290 295 300 Arg Gly Leu 
Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu 305 310 315 320 Tyr Lys Cys He Thr Lys Thr 
Lys Ala Phe Gin Gly Leu Thr Gin Leu 325 330 335 Arg Lys Leu Asn Leu Ser Phe Asn Tyr Gin Lys 
Arg Val Ser Phe Ala 340 345 350 His Leu Ser Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu 
355 360 365 Leu Asp Met His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu 370 375 380 Arg Pro 
Leu Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met 385 390 395 400 Ash Phe He Asn Gin Ala 
Gin Leu Gly He Phe Arg Ala Phe Pro Gly 405 410 415 Leu Arg Tyr Val Asp Leu Ser Asp Asn Arg He 
Ser Gly Ala Ser Glu 420 425 430 Leu Thr Ala Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu 
435 440 445 Gin Pro Gly Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu 450 455 460 Asp Phe 
Arg Pro Asn Cys Ser Thr Leu-Asn-Phe-Thr-Leu-Asp Leu Ser 465 470 475 480 Arg Asn Asn Leu Val 
Thr Val Gin Pro-Glu-Met-Phe-Ala-Gln-Leu-Ser 485490 495 His Leu Gin Cys Leu Arg Leu Ser His 
Asn Cys He Ser Gin Ala Val 500 505 510 Asn Gly Ser Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu 
Asp Leu 515 520 525 Ser His Asn Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu 530 535 
540 Pro Arg Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly 545 550 555 560 Met Gin 
Gly Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr 565 570 575 Leu Arg His Leu Ser Leu Ala 
His Asn Asn He His Ser Gin Val Ser 580 585 590 Gin Gin Leu Cys Ser Thr Ser Leu Arg Ala Leu Asp 
Phe Ser Gly Asn 595 600 605 Ala Leu Gly His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe 610 
615 620 Gin Gly Leu Ser Gly Leu He Trp Leu Asp Leu Ser Gin Asn Arg Leu 625 630 635 640 His Thr 
Leu Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin 645 650 655 Val Leu Arg Leu Arg Asp 
Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser 660 665 670 Leu His Phe Leu Pro Lys Leu Glu Val Leu 
Asp Leu Ala Gly Asn Gin 675 680 685 Leu Lys Ala Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu 
Arg 690 695 700 Arg Leu Asp Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe 705 710 715 720 
Phe Ser Lys Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala 725 730 735 Leu Lys Thr Val Asp 
His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu 740 745 750 Gin He Leu Asp Val Ser Ala Asn Pro Leu 
His Cys Ala Cys Gly Ala 755 760 765 Ala Phe Met Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly 
Leu 770 775 780 Pro Ser Arg Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser 785 790 795 800 
He Phe Ala Gin Asp Leu Arg Leu Cys-Leu-Asp-Glu-Ala-Leu-Ser-Trp 805 810 815 Asp Cys Phe Ala 
Leu Ser Leu Leu Ala-ValrAla-Leu-Gly Leu Gly Val 820 825830 Pro Met Leu His His Leu Cys Gly Trp 
Asp Leu Trp Tyr Cys Phe His 835 840 845 Leu Cys Leu Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly 
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Arg Asp 850 855 860 Glu Asp Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin 865 870 875 
880 Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu 885 890 895 Glu Cys Arg Gly 
Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp 900 905 910 Trp Leu Pro Gly Lys Thr Leu Phe 
Glu Asn Leu Trp Ala Ser Val Tyr 91 5 920 925 Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp 
Arg Val Ser 930 935 940 Gly Leu Leu Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 945 950 
955 960 Asp Arg Lys Asp Val Val Val Leu Val He Leu Ser Pro Asp Gly Arg 965 970 975 Arg Ser Arg 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 980 985 990 Leu Leu Trp Pro His Gin Pro Ser 
Gly Gin Arg Ser Phe Trp Ala Gin 995 1000 1005 Leu Gly Met AlaLeu Thr Arg Asp Asn His His Phe 
Tyr Asn Arg Asn 1010 1015 1020 Phe Cys Gin GlyProThr Ala Glu 1025 1030 <210> 3 <21 1> 
3471<212> DNA <213> Mus musculus <220> <221> CDS <222> .. (107) (3205) <400> 3 tgaaagtgtc 
acttcctcaa ttctctgaga gaccctggtg tggaacatca ttctctgccg 60 cccagtttgt cagagggagc ctcgggagaa 
tcctccatct cccaac atg gtt etc 115 Met Val Leu Icgt cga agg act ctg cac-ccc-ttg-tcc-ctc ctg gta cag 
get gca gtg 163 Arg Arg Arg Thr Leu His Pro-Leu-Ser-Leu-Leu Val Gin Ala Ala Val 5 10 15 ctg get 
gag act ctg gcc ctg ggt acc ctg cct gcc ttc eta ecc tgt 21 1 Leu Ala Glu ThrLeu Ala Leu Gly Thr Leu 
Pro Ala Phe Leu Pro Cys 20 25 30 35gag ctg aagcct cat ggc ctg gtggac tgc aat tgg ctg ttc ctg aag 
259 GluLeu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu Phe Leu Lys 40 45 50 tet gta cec egttte 
tct gcg gca gca tec tgc tec aac ate ace ege 307 Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser 
Asn He Thr Arg 55 60 65 etc tec ttg ate tccaac cgt ate cac eac ctg cae aac tee gae ttc 355 Leu Ser 
Leu He Ser Asn Arg He His His Leu His Asn Ser Asp Phe 70 75 80 gtc eac ctg tee aac ctgegg cag ctg 
aac etc aag tgg aac tgt cea 403 Val His Leu SerAsn Leu Arg Gin Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 cec act ggc ett age cec ttgcae ttc tet tgc cac atg acc att gag 451 Pro Thr Gly Leu Ser Pro 
Leu His Phe Ser Cys His Met Thr He Glu 100 105 110 1 15ecc aga acctte ctg get atg cgt aca ctg gag 
gag ctg aac ctg age 499 Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu Asn Leu Ser 120 125 
130 tat aat ggt ate acc act gtg ecc cga ctg cec age tec ctg gtg aat 547 TyrAsn Gly He Thr Thr Val 
Pro Arg Leu Pro Ser Ser Leu Val Asn 135 140 145 ctg age ctg age cacaec aac ate ctg gtt eta gat get 
aac age etc 595 Leu Ser Leu Ser His Thr Asn He Leu Val Leu Asp Ala Asn Ser Leu 150 155 160 gcc 
ggccta tae age ctgegc gtt etc ttc atg gae ggg aac tgc tac 643 Ala Gly Leu Tyr Ser Leu Arg Val Leu 
Phe Met Asp Gly Asn Cys Tyr 165 170 175 tac aag aac cec tgc aca ggageg gtg aag gtg acc eca ggc 
gee etc 691 Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro Gly Ala Leu180 185 190 195ctg 
ggc ctg age aat etc acc cat ctg tct gtg aag tat aac aac etc 739 Leu Gly Leu Ser Asn Leu Thr His Leu 
Ser Val Lys Tyr Asn Asn Leu 200 205 210 aca aag gtg cec cgc-caa-etg-ecc-eec age ctg gag tae etc 
ctg gtg 787 Thr Lys Val Pro Arg GIn-Leu-Pro-Pro-Ser Leu Glu Tyr Leu Leu-Val 215 220 225 tec tat 
aac etc att-gtc-aag-etg-ggg cct gaa gae ctg gcc aat ctg 835 Ser Tyr Asn Leu He Val Lys Leu Gly 
Pro Glu Asp Leu Ala Asn Leu 230 235 240 ace tee ett cga gta ett gat gtg ggt ggg aat tgc cgt ege tgc 
gae 883 Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 245 250 255 cat gee cec 
aat ecc tgt ata gaa tgt ggc caa aag tee etc cac ctg 931 His Ala Pro Asn Pro Cys He Glu Cys Gly Gin 
Lys Ser Leu His Leu260 265 270 275eac ect gag acc ttc cat eacctgage cat ctg gaa ggc ctg gtg ctg 
979 His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly Leu Val Leu 280 285 290aag gae age tet 
etc cat aca ctg aac tet tec tgg ttc caa ggt ctg 1027 Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser 
Trp Phe Gin Gly Leu 295 300 305 gtc aac etc teg gtgetg gae eta age gag aac ttt etc tat gaa age 1075 
Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Glu Ser 310 315 320 ate aac cae ace aat 
gecttt cag aac eta acc ege ctg ege aag etc 1 123 He Asn His ThrAsn Ala Phe Gin Asn Leu Thr Arg 
Leu Arg Lys Leu 325 330 335 aac ctg tec ttc aat tac egcaag aag gta tee ttt gee ege etc cac 1171 
Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala Arg Leu His340 345 350 355ctg gca agt tec 
ttc aag aac ctg gtg tea ctg cag gag ctg aac atg 1219 Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu 
Gin Glu Leu Asn Met 360 365 370 aac ggc ate ttc ttc ege teg etc aac aag tac aeg etc aga tgg ctg 
1267 Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu Arg Trp Leu 375 380 385 gcc gat ctg 
cec aaacte cac act ctg cat ett caa atg aacttc ate 1315 Ala Asp Leu Pro Lys Leu His Thr Leu His 
Leu Gin Met Asn Phe He 390 395 400 aac cag gca cag etc agcatc ttt ggt acc ttc cga gcc ett ege ttt 
1363 A sn Gin Ala Gin Leu Ser-Ile-Phe-Gly-Thr Phe Arg Ala Leu Arg Phe 405 410 415 gtg gae ttg 
tea gac-aat~cgc~atc-agt ggg cct tea aeg ctg tea gaa 141 1 Val Asp Leu Ser Asp Asn Arg He Ser Gly 
Pro Ser Thr Leu Ser Glu420 425 430 435gec acc cct gaa gag gca gat gat gca gag eaggaggag ctg ttg 
tct 1459 Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu Leu Leu Ser 440 445 450 gcg gat cct 
cae cea get eca ctg age acc cct get tet aag aac ttc 1 507 Ala Asp Pro His Pro Ala Pro Leu Ser Thr 
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Pro Ala Ser Lys Asn Phe 455 460 465 atg gac agg tgt aag aac ttc aag ttc acc atg gac ctg tct egg aac 
1555 Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu Ser Arg Asn 470 475 480 aac ctg gtg 
act ate aag oca gag atg ttt gtc aat etc tea cge etc 1603 Asn Leu Val Thr He Lys Pro Glu Met Phe 
Val Asn Leu Ser Arg Leu 485 490 495 cag tgt ctt age ctg age eac aac tec att gea eag get gtc aat ggc 
1651 Gin Cys Leu Ser Leu Ser His Asn Ser He Ala Gin Ala Val Asn Gly500 505 510 515tct cag ttc ctg 
ecg ctg actaatetg eag gtg ctg gac ctg tec cat 1699 Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val 
Leu Asp Leu Ser His 520 525 530 aac aaa ctg gac ttg tac cae tgg aaa teg ttc agt gag eta cea cag 
1747 Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu Leu Pro Gin 535 540 545 ttg cag gee 
ctg gac ctg age tac aac age cag occ ttt age atg aag 1795 Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser 
Gin Pro Phe Ser Met Lys 550 555 560 ggt ata ggc eac aat ttc agt ttt gtg gee cat ctg tec atg eta eac 
1843 Gly He Gly His Asn Phe Ser Phe Val Ala His Leu Ser Met Leu His 565 570 575 age ctt age ctg 
gea eac aat gac att cat ace cgt gtg tec tea cat 1891 Ser Leu Ser Leu Ala His Asn Asp He His Thr 
Arg Val Ser Ser His580 585 590 595etc aac age aac tea gtg aggtttctt gac ttc age ggc aac ggt atg 
1939 Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly Asn Gly Met 600 605 610 ggc cge atg 
tgg gat gag ggg ggc ctt tat etc cat ttc ttc caa ggc 1987 Giy~Arg-Met-Trp-Asp Glu Gly Gly Leu 
Tyr-Leu-His-Phe-Phe-Gln-Gly 615 620 625 ctg agt ggc ctg ctg aag ctg gac ctg tct caa aat aac ctg 
eat ate 2035 Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn Leu Hiseeond He 630 635 640 
etc egg cec eag aac ctt gac aac etc ccc aag age ctg aag ctg ctg 2083 Leu Arg Pro Gin Asn Leu Asp 
Asn Leu Pro Lys Ser Leu Lys Leu Leu 645 650 655 age etc ega gac aac tac eta tct ttc ttt aac tgg 
acc agt ctg tec 2131 Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr Ser Leu Ser660 665 
670 675ttc ctg ccc aac ctg gaa gtcctagae ctg gea ggc aac cag eta aag 2179 Phe Leu Pro Asn Leu 
Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys 680 685 690 gee ctg ace aat ggc acc ctg ect aat ggc 
acc etc etc cag aaa ctg 2227 Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu Gin Lys Leu 
695 700 705 gat gtc age age aac agt ate gtc tct gtg gtc cea gee ttc ttc get 2275 Asp Val Ser Ser 
Asn Ser He Val Ser Val Val Pro Ala Phe Phe Ala 710 71 5 720 ctg geg gtc gag ctg aaa gag gtc aac etc 
age eac aac att etc aag 2323 Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn He Leu Lys 725 
730 735 acg gtg gat cge tec tgg ttt ggg ccc att gtg atg aac ctg aca gtt 2371 Thr Val Asp Arg Ser Trp 
Phe Gly Pro He Val Met Asn Leu Thr Val740 745 750 755eta gac gtg aga age aac cetctgeae tgt gee 
tgt ggg gea gee ttc 2419 Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe 760 765 
770 gta gac tta ctg ttg gag gtg cag acc aag gtg cct ggc ctg get aat 2467 Val Asp Leu Leu Leu Glu Val 
Gin Thr Lys Val Pro Gly Leu Ala Asn 775 780 785 ggt gtg aag tgt ggc age ccc ggc cag ctg cag ggc 
cgt age ate ttc 2515 Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg Ser He Phe 790 795 800 
gea cag gac ctg egg ctg tgc ctg gat gag gtc etc tct tgg gac tge 2563 Ala Gin Asp Leu Arg Leu Cys 
Leu Asp Glu Val Leu Ser Trp Asp Cys 805 810 815 ttt ggc ctt tea etc ttg get gtg gee gtg ggc atg gtg 
gtg ect ata 261 1 Phe Gly Leu Ser Leu Leu Ala Val Ala-VahGly-Met-Val Val Pro He820 825 830 
835ctg eac cat etc tge ggc tgg gac gtc tgg tac tgt ttt cat ctg tgc 2659 Leu His His Leu Cys Gly Trp 
Asp Val Trp Tyr Cys Phe His Leu Cys 840 845 850 ctg gea tgg eta cct ttg ctg gee cge age ega cge 
age gee caa get 2707 Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser Ala Gin Ala 855 860 865 
etc ccc tat gat gecttc gtg gtg ttc gat aag gea eag agegea gtt 2755 Leu Pro Tyr Asp Ala Phe Val Val 
Phe Asp Lys Ala Gin Ser Ala Val 870 875 880 geg gac tgg gtg tat aacgag ctg egg gtg egg ctg gag gag 
egg cge 2803 Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu Glu Arg Arg 885 890 895 ggt cge 
ega geccta cge ttgtgt ctg gag gac ega gat tgg ctg cct 2851 Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu 
Asp Arg Asp Trp Leu Pro900 905 910 915gge cag acg etc ttc gag aac etc tgg get tec ate tat ggg age 
cge 2899 Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser He Tyr Gly Ser Arg 920 925 930 aag act eta 
ttt gtg ctg gee cae acg gac cge gtc agt ggc etc ctg 2947 Lys Thr Leu Phe Val Leu Ala His Thr Asp 
Arg Val Ser Gly Leu Leu 935 940 945 cge acc age ttc ctgctg get cag eag cge ctg ttg gaa gaeege aag 
2995 Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 950 955 960 gac gtg gtg gtg 
ttg gtgatc ctg cgt ecg gat gee eac cge tec cge 3043 Asp Val Val Val Leu Val He Leu Arg Pro Asp Ala 
His Arg Ser Arg 965 970 975 tat gtg ega etgegc eag cgtcte tgc cge cag agt gtg etc ttc tgg 3091 Tyr 
Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Phe Trp980 985 990 995cec cag cag ccc aac 
ggg cag ggg ggc ttc tgg gee eag ctg agt aca 3139 Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala 
Gin Leu Ser Thr 1000 1005 1010 gee ctg act agg gae-aac-cgc-eae-tte tat aac cag aac ttc tgc egg 
3187 Ala Leu Thr Arg Asp Asn-Arg-His-Phe-Tyr Asn Gin Asn Phe Cys-Arg 1015 1020 1025 gga cct 
aca gea-gaa-tag-eteagageaa cagctggaaa cagetgeate 3235 Gly Pro Thr Ala Glu 1030 ttcatgectg 
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^pccgagt tgctctgcct gccttgctct gtcttactac accgctattt 3295 ggcaagtgcg caatatatgc 
taccaagccaccaggcccac ggagcaaagg ttggcagtaa 3355 agggtagttt tcttcccatg catctttcag gagagtgaag 
atagacacca gacccacaca 3415 gaacaggact ggagttcattctctgcccct ccaccccact ttgcctgtct ctgtat 3471 
<210> 4 <21 1> 1032<212> PRT <213> Mus musculus <400> 4 Met Val Leu Arg Arg Arg ThrLeu His 
Pro Leu Ser Leu Leu Val Gin 1 5 10 15 Ala Ala Val Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala 
Phe 20 25 30 Leu Pro Cys Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu 35 40 45 Phe Leu 
Lys Ser Val Pro ArgPhe Ser Ala Ala Ala Ser Cys Ser Asn 50 55 60 He ThrArg LeuSer Leu He Ser Asn 
Arg He His His Leu His Asn 65 70 75 80 Ser Asp Phe Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu 
Lys Trp 85 90 95 Asn Cys Pro Pro Thr . Gly Leu Ser Pro Leu His Phe Ser Cys His Met 100 105 1 10 
Thr He Glu Pro Arg Thr Phe LeuAla Met Arg Thr Leu Glu Glu Leu 1 15 120 125 Asn Leu Ser Tyr Asn 
Glylle Thr Thr Val Pro Arg Leu Pro Ser Ser 130 135 140 Leu Val Asn Leu Ser Leu Ser His Thr AsnHe 
Leu Val Leu Asp Ala 145 150 155 160 Asn Ser Leu Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met 
Asp Gly 165 170 175 Asn Cys Tyr Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro 180 185 190 
Gly Ala Leu Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr 195 200 205 Asn Asn Leu Thr Lys 
Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr 210 215 220 Leu Leu Val Ser Tyr Asn Leu He 
VahLys-Leu-Gly-Pro-Glu Asp Leu 225 230 235 240 Ala Asn Leu Thr Ser Leu Arg Val 
Leu-Asp-Val-Gly-Gly-Asn-Cys-Arg 245 250 255 Arg Cys Asp His Ala Pro Asn Pro Cys He Glu Cys 
Gly Gin Lys Ser 260 265270 Leu His Leu His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly 275 
280 285 Leu Val Leu Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe 290 295 300 Gin Gly 
Leu Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu 305 310 315 320 Tyr Glu Ser He Asn His 
Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu 325 330 335 Arg Lys Leu Asn Leu Ser Phe Asn Tyr Arg 
Lys Lys Val Ser Phe Ala 340 345 350 Arg Leu His Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin 
Glu 355 360 365 Leu Asn Met Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu 370 375 380 
Arg Trp Leu Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met 385 390 395 400 Asn Phe He Asn 
Gin Ala Gin Leu Ser He Phe Gly Thr Phe Arg Ala 405 410 415 Leu Arg Phe Val Asp Leu Ser Asp Asn 
Arg He Ser Gly Pro Ser Thr 420 425 430 Leu Ser Glu Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin 
Glu Glu 435 440 445 Leu Leu Ser Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser 450 455 460 
Lys Asn Phe Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu 465 470 475 480 Ser Arg Asn 
Asn Leu Val Thr He Lys Pro Glu Met Phe Val Asn Leu 485 490 495 Ser Arg Leu Gin Cys Leu Ser Leu 
Ser His Asn Ser He Ala Gin Ala 500 505 510 Val Asn Gly Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin 
Val Leu Asp 515 520 525 Leu Ser His Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu 530 
535 540 Leu Pro Gin Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe 545 550 555 560 Ser 
Met Lys Gly He Gly His Asn Phe-Ser-Phe-VahAla-His-Leu-Ser 565 570 575 Met Leu His Ser Leu 
Ser Leu Ala His-Asn-Asp-He-His-Thr-Arg-Val 580 585 590 Ser Ser His Leu Asn Ser Asn Ser Val 
Arg Phe Leu Asp Phe Ser Gly 595 600 605 Asn Gly Met Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr 
Leu His Phe 610 615 620 Phe Gin Gly Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn 625 
630 635 640 Leu His He Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu 645 650 655 Lys 
Leu Leu Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr 660 665 670 Ser Leu Ser Phe Leu 
Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn 675 680 685 Gin Leu Lys Ala Leu Thr Asn Gly Thr Leu 
Pro Asn Gly Thr Leu Leu 690 695 700 Gin Lys Leu Asp Val Ser Ser Asn Ser He Val Ser Val Val Pro 
Ala 705 710 715 720 Phe Phe Ala Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn 725 730 735 
He Leu Lys Thr Val Asp Arg Ser Trp Phe Gly Pro He Val Met Asn 740 745 750 Leu Thr Val Leu Asp 
Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly 755 760 765 Ala Ala Phe Val Asp Leu Leu Leu Glu Val 
Gin Thr Lys Val Pro Gly 770 775 780 Leu Ala Asn Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly 
Arg 785 790 795 800 Ser He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser 805 810 815 
Trp Asp Cys Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Met Val 820 825 830 Val Pro He Leu His 
His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe 835 840 845 His Leu Cys Leu Ala Trp Leu Pro Leu 
Leu Ala Arg Ser Arg Arg Ser 850 855 860 Ala Gin Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys 
Ala Gin 865 870 875 880 Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu 885 890 
895 Glu Arg Arg Gly Arg Arg Ala Leu Arg-Leu-Cys-Leu-Glu-Asp-Arg-Asp 900 905 910 Trp Leu Pro 
Gly Gin Thr Leu Phe GluAsn-Leu-Trp-Ala-Ser-Ile-Tyr 915 920925 Gly Ser Arg Lys Thr Leu Phe Val 
Leu Ala His Thr Asp Arg Val Ser 930 935 940 Gly Leu Leu Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg 
Leu Leu Glu 945 950 955 960 Asp Arg Lys Asp ValVal Val Leu Val He Leu Arg Pro Asp Ala His 965 
970 975 Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 980 985 990 Leu Phe Trp 
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'Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin 995 1000 1005 Leu Ser Thr AlaLeu ThrArg Asp 
Asn Arg His Phe Tyr Asn Gin Asn 1010 1015 1020 Phe Cys ArgGly Pro Thr Ala Glu 1025 1030 <210> 
5 <21 1> 20<212> DNA <213> Artificial Sequence<220> <223> Descriptionof Artificial SequenceiCpG 
ODN <400> 5 tccatgacgt tcctgatgct 20 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 It is drawing showing the genetic map of TLR9 knockout mouse of this invention, and a 
wild type mouse. 

[Drawing 21 It is drawing showing the result of the Southern blot analysis of TLR9 knockout mouse of 

this invention. 

[Drawing 31 It is drawing showing the result of the Northern blot analysis in the spleen cell of TLR9 
knockout mouse of this invention. 

[Drawing 4l It is drawing showing the comparison result of the amino acid sequence of TLR9 
knockout mouse of this invention, and a wild type mouse. 

[Drawing 51 CpG in TLR9 knockout mouse and wild type mouse of this invention It is drawing showing 
the result of TNFalpha by ODN, PGN, or LPS induction. IL-6, or the amount of production of IL12. 
[Drawing 61 CpG in TLR9 knockout mouse and wild type mouse of this invention It is drawing showing 
the result of the cell proliferation response by ODN or LPS induction. 

[Drawing 71 CpG in TLR9 knockout mouse and wild type mouse of this invention It is drawing showing 
the result of the amount of production of IL-12 by ODN or LPS induction. 

[Drawing 81 CpG in TLR9 knockout mouse and wild type mouse of this invention It is drawing showing 
the result of the amount of manifestations of the CD40. CD80, CD86, and the MHC class II by ODN 
or LPS induction. 

[Drawing 9l CpG in TLR9 knockout mouse and wild type mouse of this invention It is drawing showing 
the result of activation of NF-kappa B by ODN or LPS induction. 

[Drawing 101 CpG in TLR9 knockout mouse and wild type mouse of this invention It is drawing 
showing the result of the activation of JNK by ODN or LPS induction. 

[Drawing 1 1l CpG in TLR9 knockout mouse and wild type mouse of this invention It is drawing 
showing the result of activation of ODN or IRAK by LPS induction. 



[Translation done.] 



I/I 



2006/02/16 20:^ 



#112002-34565 

(P2002-3456 5A) 
(43)i^MB ¥figl4^2^ 5B(2002.2.5) 



F I f-'^i-y (##) 

A61K 45/00 2G045 

A61P 31/04 4B024 

35/00 4B063 

37/08 4B064 

C07K 14/005 4B065 

m^m^ »*JS(^»3o OL (^32H) mmM\zm< 



{21)1 


±IS#^ #S2000-219652(P 2000-219652) 


(7i)ajpA 


396020800 










(22)1 


mB ¥fi£l2«P 7 190(2000.7. 19) 




i^dEmillP7lT*BI4Tl 1S8-^ 






(72)^BJ# 


§^ I^S 








AKfl^iSl^mit^ ITg 7-16 
















;^E)?^2?*i1i:|t»B£:4 -11-47-112 






(74)f^SA 


100107984 








#a± sea jiiie 










(54) 








(57) 

















m&i^m IM5^;HbCpGiH2?iJi£^rr-5«fflBDN 
A$i^SWCS^-r^)S§<t:^' >/ti'®5:3- K-r-SD 
NA$:. BLAST+>— 5^lCiOXi7iJ-->//b. S- 
ST L R <i:Sl.i^i<H14S:'r-r-S>^< S T D- >?r 

i;D77-i?cDNA7'fy7U-*^e^^:gc DNA 
^*giL, cDNAOffiSiH3?iJ$^«TbTLRRRt;T 
I R®WJ:t'®ffi#®^!!i<?¥?£-r-5TLR g-eab-SCi: 
SStBtfc^. yyi;7<yh-707.ii^mL, TLR9 
AifflBDNAO^>C5^JHbC p GE9IJ$^tJ:tU =f5?i7 



(i9)B*B#ffF;T (J py 



(12) 



(A) 



(51) Int. CI. mm^ 

CI2N 15/09 ZNA 
A61K 38/00 

45/00 
A61P 31/04 

35/00 



( 2 ) 

1 

A ic gii{-r s i7 H s n - H -r S D 

NA. 

AS:#SMlC^^-r^§#ft^'W'?i'«?5S, £iTCD(a) 
X«(b)CD:J' >/ti7«T*S I.i:$!|#®t-r-5i»*:« 1 

fflKCDDNAo 

( a ) E5iJ#^ 2 (CS^ ;^ n^> 7 5 / ®Sffi5"J!4^ 6 •5 iJ- >/1 
i'R 10 

d i ^tl® t-r 1 IB«(D D N A. 

1 7> h u > X > h /j^frT-eAi- 'J y -r x-r s d t 

Sr#aSt-r?.»*«lfE«©DNA. 20 
C»*:^5] #M5^;KbCpGE^J$*TSia«DN 
A*#SWfcSS6-r§S^{*^'>/ti7SjiS, U^T©(a) 

XttC b) >Ai7 d i$1#®i-r-5il*3a 1 

laftWDNA. 

( a ) E^JS^ 4 (X^ tV-5 7 5 / KE?>J7!i^ e i^£-5 ^7 >/i 

( b ) Eaajs^ 4 $ 7 s y se?ij ic* t^x . i e . 

7 5 y SeE?iJ*^ ^>Tj: 0 . ^JUib C p GE^iJ ^fl" 

tSifflBDNAH^JLTSfSttSW-rS^'WIi'M 30 
[»*JS6] E9JS#3HS^$n5ii»E5>JXtt^© 

C <i:€:!t#gii:TS«*« 1 IB«(^DN A. 

[«*:^ 7 ] «*3S 6 IH«Ojte^ *«^-r -5 D N A 
i:7«hU>vx>h ?it ^fl^TTVN'f y "J y-f X-r -5 d t 
?&1fjS<!:TSW*^ 1 IE«ODNA. 

[«*318] IM^'^MbCpGE^JSrW-r^SfflKDN 
AS:#SW(rg^-r5S^flsy>/t^M. 

[B*3S9] E^JS^2IC7K$n-57 5ySEE?iJA^b 
^£SC:i:^#mi:-r5tt*318!2St(D^>Ai7H. 40 

[fl^fllO] E?'J#^2tZ*$tlS7 5yg!E3^J(C 
*l/iT. l^L<tt»<i©75/il*<^ite, Btji^b< 
(i#itni$n/c7 5 y ^E^JtS^ e^i-S C i:*i|#ai:-r-5fl 

ta*^l 1] E^]§^4lC3^$tl-57 5ySE^J?5^ 

[«*3512] E?i)#^4lC^K^n-57 5yi?E?iJIC 
fet^T. l^b<«Scil©7 5yKA<i^^. Hg|^b< 

ttMijD ^ nfc 7 5 y BsE?']*^ ^^fes^ts^st-r-sffi 
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2 

[»*JB 1 3 ] 8-12 <Dl^-rn;!)>IB«0^' > 

m^m 1 4 ] fi*]i 8-12 ©i,iTn*^fH«t©y > 

^<^WLt'ti>mim \ 4iB«(ota^, 

1 6 ] m^m 8-12 oi/iTtiA^iE«©^ > 

[»*^ 1 7 ] ^M^;KbC p GE^iJ^&WrsiSBIMD 

N A $ ic ^^-r s y > A° ^ K s n - F -r -5 

[B^^IS] IM5";WbCpGE5'JS:#T5iiiiD 
'AB.^mm^^^W±.-riiKm Ltz Z. t *#?Si:T-5# t 
[1**31 1 9 ] ^M5">lWbC p GE^J^WrSifflMD 

mtt^m^m 1. 7 - 1 9 m^rnt^imm^h vm 

NA$!i#swt'^^-r5§^#^ >/ii?M$3- F-r-5 
® i.>-rn*^SH«©D N A *3iA-r s ;i t <&«patti-s#^ 

p<5^;KbCpGiH?iJ^^-r-5>lfflBDNAIZ*fLTSJiBtt 
[tt*3S 2 2 ] i»*JS 2 1 IB«Ol^ /^^U^bC p GE 

m s^rf sfflM D N A *i#se?»r^i2-r s g^fl^y 

^7 R ^^i^-r 5«a)!S©ISSS!;&telc J: 0 # ni) C <!: 
gll^:-r?>IM9";MbC p GE?iJi£-W-r-5fflBDN A^# 

CB«Ji2 3] S^tlH©i?aT. IM^^JKbCpG 
E^J ^ S «ffl» D N A ^ W H ISi^-r -5 ^ > 
>'ti'M&^5SUTt^^aa)!S$'r>fhDT-ig«L. TL 
R Qgtt^jfflS • i¥ffi-r5di:*#gl[i:T5IM9';Hb 
C p GE?iJ*WT-5«SDNA$it#SMlCi2^-r-5S$ 
{*:^>/t^'®©7;fr.XhX«7>:J'3*:^;^ hWXi^U 

(lil«JB2 4] iM5^;pfl;CpGiE?iJ*^r-rsfiB«D 

N A$-!!tm«ll^i^T-5§^{$:^7 >/^^g^n- Kl"^ 

tt8¥KfflSa©T L R 9 ffi14<£ai^ • p^ttf S il <*: ® 
i 1" 2. IM ^'JHb C p G E?") #1" S fflB D N A 
WlcS^-rsS§{^y>/^^M©7r/:i7.hX«7>:J' 

[B*«2 5l IM^Jl/ftCpGlHJll^frSfflBD 



( 3 ) 

3 

tec 

[ffi^K^i 2 7 ] W*:^ 2 3-26 <D\^^'fnm^m(Di^ 

/t^M(?)7^*^X hX«7>i$^rf-X ho 
[»5R«2 8] IM^;KbCpGE?iJ^W-r-5aiMD 
NA^#SMlr^.WET'5§§#:^>/1^MO^gBXil^ 20 

[tt*3g2 9] «5KJI2 7fBmo7:^-XhXH7> 

-KT^DNAt. »*«3i2«ODNA,i:(7)tgSE5iJ 

:i^<^#Sii:-r^lM^;Hbc pGE^]^W-r^$ffiBD 
NA*#SMtcigigiT^§^*^>/ii:7K^3-K-r^ 
DNAE^'jt^*:*. g^ar^/xfrif^jjDfcHiS-r^j^^ 30 

to 0 0 1] 
[0 0 0 2] 

[fif*oS^5] h-;u (To I 1) jte^t^. ys^'j 

3 »irAx<^M^^4^(7)^JMIS(7)ft^ (Cell 52, 269-27 40 
9, 1988. Annu. Rev. Cell Dev. Biol. 12, 393-416, 1 
996) . Sfcfi!cft^C:fe^t^^^EgKtt^fe«E^SS^^C^^:^gT* 
^Z.tf)m^nx\^^^ (Cell 86,973-983, 1996) o i)^ 

(LRR) *#-r^ ISJRKSS^^TSO, COM 
ci?LS<>i'-D>i':^>- iS^flc (IL 

-iR) (DmmMP^^^tmn'&'h^'^^^z.ttimibt^t 

U-oX^^h (Nature 351, 355-356, 1991, Annu. Rev. 
Cell Dev. Biol. 12, 393-416, 1996, J. Leukoc. Bio 
1. 63. 650-657. 1998) . 50 
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[0 0 0 3] ifi^. To 1 l*i§$<*: (TLR) tn\t 

n^Toviowi^mo^ts'^ui/tm^^ti. tlr2 

-^T L R 4 ?S:^^«ESTH 6 7 5 U -tm^^tl 
X^^^ (Nature 388, 394-397, 1997. Proc. Natl. Aca 
d, Sci. USA 95, 588-593, 1998. Blood 91, 4020-402 

7, 1998, Gene 231, 59-65, 1999) 0 ::(DTLRyy^ 

u-«. ±miL-iRtmm\z7i^'f^-i^>A^m 

T'^^MyDS 8^^b. I L - 1 R$S^+^-if ( I 
RAK) ^U^JU-hb. TRAP 6 ^fStt{bL, TSit 

oNF-KB^ismtt^ct^m^nx^^^ (j. ex 

p. Med. 187, 2097-2101, 1998, Mol. Cell 2, 253-25 

8, 1998> Immunity 1 1, 115-122, 1999) o ^tc. Oi?L 

^(c4D^t^TLR7 7a u-o®iijf^> mmo^mm^^ 

^m^t^/'^^-ym^^^i^ (PRR : pattern reco 
gnition receptor) tLX. 9c^m^^&mmzmt>-o 
Tl/i^(ht)#^6nTl/i^ (Cell 91. 295-298, 199 
7) . 

[0 0 0 4] ±mpRR\z^K^mm^ti^m&i^^'^^ 

^/t^ — y (PAMP : pathogen-associated molecula 
r pattern) (D-^Dlt. ASttM(7D^]^(D^^^T " 
$>^'Jt-^m (LPS) X$>oX (Cell 91, 295-298, 

1997) , f)^f)^^LF st^^±mm^mmLxm^mm\z 

TNFa, IL-lRt;iL-6^0&a^^ttit<h 

t)^ y^m^-^i^^Ct (Adv. Immunol. 28, 293-450, 
1979. Annu. Rev. Immunol. 13, 437-457, 1995) 
LP Sf&'t^^yn^m (LBP :LPS-bindingprotein) 

\z^r)mm^tirzLP sf)mm^m±(DCD i 4\z^\t 

m^n^Z.t'f}m^nx^^^ (science 249, 1431-143 
3, 1990, Annu. Rev. Immunol. 13, 437-457, 1995) o 
^mMm^\t. TLR4(7)y 'y^7'i7 h-7':7Xi&fPS 

m(D^^j^X$>^LPS\z^}:t^^\iX:$>^^t (J. Imm 
unol. 162, 3749-3752, 1999 ) TLR2y>y^7 

raunity, 11, 443-451, 1999 ) ^Wl^LX\^^^, 
[0 0 0 5] ffi:^, fflUDNA (Ai:77^U74*DN 
A) ^IM^;HbCpGE^J^^t^^U=f>^^l/:t^K 

•7'^ZS:^h hO^^aEM^Sfl^-r^Ccharends 
Microbiol. 4, 73-76, 1996. Trends Microbiol. 6, 49 
6-500, 1998)-^, I L- 1 2Kr; I FNr(7)ISaiH$E 

^n^T-\)\^A-imm (Thu m^k&^ft^^^^mm 

t^CtiEmO J. 18, 6973-6982. 1 999. J. Immunol. 
161, 3042-3049, 199&Proc. Natl. Acad. Sci. USA 9 
6. 9305-9310, 1999);&^e, C p GE5«J4^tT:t U rf7 

^u^^^Kji, 7[y)i^-Rzf&ykm<D^^^y^ 
^tsu^^ymm<D7i^:L/\yhtL.x(Di^m-^mm^ 

Stl^nx 1^-5 (Adv. Immunol. 73, 329-368, 1999. Cu 
rr. Opin. Immunol. 12. 35-43. 2000. Immunity 11, 1 



( 

5 

23-129, 1999). CCDi ^ (cSS^Uffl llfcl/^TSi^^iig^ 

$nsicfciitoe.-r. iM5=-;nkcpGE^j€:^tfifflS 

[0 0 0 6] 

tXT t^fit^ C p G 1 5"- 7 $^*-r i7 5^ ij 7 * 

Tti^Jt.^.*^?goilSli, ifflBDNA®#;<5^;HbC 
P Gffi?iJ*^tJ:t 'J =f5? f Ut'^ W'^JUTOf^ 

<£^-rsSiBD N A SrltMa^CiS^T -5 T L R 7 7 5 U 
— ®/>/\*-S^#:^'>/'?i7RTLR9-^. ^tlSrn- 

[0 0 0 7] 

t5Tl.^2.lii?L^lC4bnt^>TLR77S U-tt, ^ffiST 
t3 6-Dro/>A*- (TLRl-6) A^iiS^nTfeOCN 
ature 388, 394-397, 1997, Proc. Natl. Acad. Sci. 
USA, 95. 588-593, 1998, Gene 231. 59-65, 1999), T 
LR7^B^Z:^TLR 8 (Ti^Tzti 2 O©/ >/\*-;:)^enBank 
{CS®$nTI'^i)(^gkS-f-AF2 4 0 4 6 TRZ^AF 
24 6 9 7 1). Sfc, TLRQlC-OUTfc^ifeficD 
NA7!/<Ml.itB$tlGenBanklCgg$nTt,i^(§©#^A 

F2 4 5 7 04)*5. ^<Dmm\z-ot,^x\t^<bnrf>^tj. 

[0 0 0 8] ^^m^ibit, IM^JHl:CpGffi?iJ<£W 
■r S IffliI D N A W (- ^^-r -5 T L R 7 r 5 U - 
;'^>/\'-SS{*3i' Wli'g^&n- Kf^DNAS:, BL 

x-^^ (EST) ^7D->^&x^:7lJ-->yL. ;in 

D 7 7 - C D N A^-f U ^^^/ifiS «:#-r 

ScDNASr^ilL, CtlSffll/^T t h c DNAfc^fB 

bfc. ::ne> c DNAcoifiSga^j&^^b, :i(d 

TLR7 7 5'J-tCLRRRU;T I RMW«t£©^?¥S 
«*i?¥ffi-r2)TLR9T-&.5C:i:$«I^Lfc.-?-;n?. Z. 
ODTLRgy -yi^T":? Kv-^XSf^EL, TLR9A<^ 
BDN A©IM^;MbC p GiB^J^^tr;t U rfj! ^7 u^j- 

[0 0 0 9] ■r;^j;*:)-&*^?q(3:. ^M9^;HbC p Gi2^J 

MS:3-Kt^DNA (S*311) ^. n^^MtCp 
GE9iJ$*t5ffl«DNA$^SMIIg^-rsSS{*^' 
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t^l^mtt^ 1 IB® © D N A ( a ) E?iJ#^ 2 
*$n575yg!ffi?'J*^^!&:S:J'>/t^«(b)E?iJ#^ 

2{c^R$ni.7syi?E^jic*5tr>T. i^bKimmo 

;5^e.Scl3. *0|^/5";KbCpGE3FiJ**rSji«DN 
At*fbTKJStt&*-r5^>/'?i'H (»««2) ^. 

10 ^.tt^JsiiBttoDNA («^fl3) m^m^mm. 

©Jt€?-*«ifiKT5DNA t;^ h U >i^x> h&^f!t=T 

TA-f :/ U y-f X*T5 ^: t t-r 5fS*« 1 IE®® 
DNA (^;R^4) IM5^;HkCpGE^J&#TS 

T© ( a ) 3t« ( b ) ©iJ' >/t /7 S d t S^gt tr S 

B 1 mmo D N A ( a ) 4 n^) 7 s ,/ 

. KE^J*^ b -5 3^ > A i7 K ( b ) E?^J#-^ 4 S n-5 7 

^. e^^t<«#ira$n/t75yKE5<J*^^3io. *^ 

20 0|M?;HbC pGEJ^iJ^WrSimSDNAIIJSfUTS 

;^^^^t^w■r2.^>Ai'K (WSJjis) E?^j#^3tc 

nsiteSE5'JX«^i7)1i«WE^iJM0:ic cn ^) OE 

«<DDNA (i»*Ji6) ^. m7^m6mm<D-A&'F^m 

'fX1-4Ci:^#g!ii:1-i.W*fllie«®DNA (W* 
:*7) CIII-r-5. 
[0 0 10] Sfe*^B^«. IM^JHkCpGE^iJ** 
-r^iffl8DNA^#SWtC^^TSS§{*^>/1^!§ 
30 (««J18) ^, E5>J#^2lC^$nS7 5/KE5'J*^ 
efj:5C:i:«:#at-rs^*)S8IBifcO:S'>/'?i7!g (« 
*JS9) E^J#-^2{C^$n-57 5yg?E^JlC:fe(.i 
T. l^K«S:<i©7 5/iS*ii«:^. aj^l^U<tt{'t 

iin $ nfc 7 5 y S!E5ij*^ ^ 4 c t S4#ai i -r ?)Bi*^ 

8ia«®^>Ai?K (W*5il 0) ^. E5"JS^4tc^ 

mm(D^>/-^i7m m^mi 1) ^. e?'j#^4ic^.^f 

nS7 5y«?E?iJIC:fet.iT, 1 «»<iro7 5 /K 

b < }jn $ n/c 7 5 y SeE^W^ b -£) 
40 C<»:S:i|#Sii:-r^.ttJR3«8l2«®^>/ti7H (««JS 1 

2) izmr^. 

[0 0 1 u s*3S8~i 2®t,i-rn*^ 

3) ^, »*3S8~1 2®ti-rtl*^IB®®^'>/t^Ki: 
#SWlCj6^-rstt«^ (»*«14) ^. Stfl^Aityi' 
D-:)-Jl/tit(fT-«)SCli$1$©i:-rsffi*351 4IH®® 
tit**: 5) «*3S8~1 2®ii-rn7)^ie® 

50 S«±ifflJ!g (W*3S1 6) llSf 5. 
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[00 12] ^rc^9^m\i. iM^;wbcpGE^j$* 

5 ilfflS D N A & # S W (CHi^-r S ^ ® ^ 3 

?IJ S^-r-SffflMD N A CM bT^SfSttT-* ^ c: t ^# 
atfsw^Jii 8iEm©#t (I»*Jil 9) 

:5 1 7 ~ 1 9 ©t,»Tn*>IBa©# t hW3<^ 2 

0) tcH-rs. 

[0 0 13] Sfc*%Bjtt, ^M5";Wt:CpGi2?iJ2:# 
1" ^ ffl® D N A W t |gii-r S ^ >A i7 M ^& 

1 ~ 7 (Dti'rn?J^fB«CDD N A i^^Af c: t ^i^' 
airfaiM^'JHbC p GiB^iJ&t-rSfflffiDNAlrM 

a («*)«2 1) -^^ «*^2 lE^Olf^t^MkCp 
GE^I^W-r i.ilMD N A Sr!HFSW(C^^-r 

^f^mtri'^^'^MtC p GE?ijS:*T.Siffl«DNA 

(f»*JS2 2) (zM-rs. 

[0 0 14] £fc*^Hjti. «;^tiS©#aET. JM^ 
;Ht;C p GE^JSr*1-5ifflllDNAS!|#aWtwSai1-«) 

TLR 9?gtt<£sys • i^ffi-rsci^^atrs 

#M5";WbC p GE^iJS:*-r2)ifflMDN Ai£:#SWtC^ 
C p GiB?iJ^#t-2>«ffl«DN A^#S6?)II^«-rsS^ 

ay^ • ifffif 2)Ci:S:#S[fr^.iM9^;Kkc p GE?^'j 

^ S D N A ^ ^^65 C^i^-r S W1 
m (i**«2 4) ^^?-;Kl:CpGE^J*#t-5aB 

g D N A i£!t#SW (C^i^-r S >/t /7 M ^ 3 - K 

IM^JHkC p GiB?iJ£^t-«.fflMDN Ai&*#Sfl5II^ 
i^r-SS^ft^' >/'?i'«©7:rf-X hXtt7>:J':^r:x 
K<iDXi7iJ-->i^:&fe (§l*«2 5) ^. *bhSit) 

leeolM^'^HkC p GE5'J^£Wr-5)iffl«DNA(C?^ b 

KOX^ 'J (»*:S2 6) tzmt^. 
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[0015] ^fc*^B^is. W5}<s 2 3 ~ 2 6 ©t^rn 

m fc^^TS g^flc^ >/ti7KW7rf-xhX«7> 

;Hb C p G SH?^! S: 2) « D N A & C -5 

*«2 7) ^. #M5^;wt:cpGE9ij?&#i-5aiSIDN 

10 8) ^. fl*Ji2 7tB«©7:J:^X hXti7>^a*-x 
h**^B!c^<!:LT#*-rSE«ifafi!c#I (i»*«2 9) 

Mft:^'©IM?>'Hl:CpGE5iJ^*T^ifflllDNA 
^^SWicig|^-r >/i i7 K $ n - H-r ^ D N 

Ai. «*:^3IB«(DDNA<h©:teSE?USJtK-r5C 

f S^M^MtC pGE^J^WrSMMDNASItmW 
iC^iS-r S ^^ft:^' >/1 i7 M n - h* f -5 D N AEJIJ® 

20 [0 0 1 6] 

mm(Dmm(Dmm] *^B3(c*3tts#M^;Mt:cpG 

€:#-r-5^'J -> J? 1^:^-5^ F (ODN) l?<DA 

7=- U 7 ft *T5 D N ATafetl 4: <7) J; 5 ®T t> 

^'A'J'i'A. •ir75'7 • •7;Hr-y-fe>7.. 7U'^7.:h- 
30 If/U::*- • 3H/X. iJ-JUt^^-^ • 5:^iV^« 

7i^;i/7-t' a^ThX • v>v/N*UX. X^7-i'Pn-;/;^;x 
•7'^UC77,> nUt^A'i7xU'^7A • v7xU7> 7* 
;P>'7-3XU7*. X h 1/7^1- =l-y;tlX • XoL-^:- 
7/j: i: ©/N'i' 5^ U 7 S J|5©D N A SPrft^WfC^tf 5 d t 

[0 0 17] :6^;5^.5lM^JKkC pGE?^J$:^1--5)ilfflS 

#M C p GE5>J S:#-r SifflMD N A ^I^SWIC 

40 t)(DT-«fcC<, 0iJ^li. E^iJ^OEPJ#^2T^^n-S. 
fchfi*CDTLR9^, E^J#^2-eS^^tl^7 5ySE 
ffi^JlCfeV^T, l^l.<tt»<i©7S/g?*<^i)5. Si« 

s L < \mm ^ nfc 7 5 y ieej^j o , *o±ie# 
^^'f-Mtc p cmm'tm-r^mmDu A^i^mmzmm 

cpGmm^^tim^DNA^^m&j\zmmt^^^ 

50 [0 0 18] Kfc. *5!?^©^M?;HkCpGE5iJS'* 
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tl^t ha*(DTLR9S:r3-l^r'5DNA. fii|x.frfiS 

mDNA^^^m\zmm'r^z.tf)^r^^^>/'i^m 

n-FT-SDNAt^^^^tl. :in^)ti'^(7)DNAE5»J 
fri-T'^XRAW2 6 4. 7 cDNA^-f 7*^U-^1 2 

9 V s V J T xite? ^ y ^ U - & ^ (T):;^ 
mz^ yy mWf^ z. tf)^xt^. ' 

[0 0 19] ^tc. E?'J#^Ul^$tl^tt«gH^'JXti 

t(Dnm^mmzs\zcn^o:)mi(D-mx\t±^^'f 
^nu^K ^yn-7'tiA-ryj^vxr^DNA^# 

DNA^#aWHig.i^T^^^f^^>/\'/7S^n-H-r 

^DNA^#^;i<ht)T#^o ^^f)^hDNA^M%t^ 

4 2t:T<^/WyUiS^'<if-V3>, RUlXSS 
C. 0. 1 %(7)SDS^^tiS»?K(CJ:^4 2t:T(0ft 

-X3>. RtJCO. IXSSC. 0. l%(^SDS^-g' 30 

tsmmmiz^^e 5x:x(D^^mmt:^r)»^L<m^f 

^Z.tf}^X^^. t^io. /\^:f^jy^il-zy3>(7)7.h 

^j>-jx.>i^-\zBm^^?ih^mtLi:}tt. ±tmm 
^f^skf^\zm^<o^mf)^$>Ki. ^ii#T*ti«, m^<D 

bm<D$¥:^f-MtcvGMm^m-t^mmDNA^^m 
m\zmmrh^^w^>/^^m\z. ^--h-^yn^m. 4o 

;U:^U7:tX7 7^— tl\ tr[<^(^Fc^^. HRP. G 

F?f^E^^v^m\zm^i^z.tt^x^. ^rz^%mz:i6 

\i^^Zf'f'V^^t\.X\t. Uvc^if. Hi s^^, 
FLAG^^. GST^^;^j:i:(^iif5^abnTt^^-^7' 

^yn^mt. nmz^^v^^-t^z.tt^x^. ni- 
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GE?iJ^^-r5«ffl«DNA$:#ftM{::i2^T5^§<*:^ 

yn^momm^p. iM^;wkcpGE^ij&wT^«fflM 

IM^;Ht;CpGE?iJ<£*1-^fflMDNA<&<|#S«{c^ 

'^^^m(j:)m%muMtLxh^mx&^. 

[0 0 2 1] *^?g<D^M?';MkCpGE?iJ^*T§«H 
BDN A*it#Sfi?JtrigiJ1-§§^<*^ >/t^Ktc#S6?j 

n-:h;i.tn:ft, ^^^^Stft:. t h^bfet^^^^ 

^tt±f2#/^;HkCpGE5iJ^#ri^fflMDNA^# 

mmzmm.'t'^^^w^^yn^w^m.w.tx.xm^^^xn 

m\z^^Y^mrr^z.tii^x^^ti^. ^o^Xh'^j 

y i!? D— ^;i/tri^^cDlM^;Hl:C p GE^J^^-T^lffl 
BDNA^#SM[::ig^-r^§^ft:^>A°^Rt3#SM 

jgEg-r ^^^^c^^^Sf-^T L R 9 0^um^=f-mm^m e ^^^^ 

[0 0 2 2] IM?JWbCpGE^'J^#'r'5«ffl»DNA 

^) tiK^M^;Hl:CpGE^J^^'r^«DNA^# 
iiisi^-r ^ ^^ft:^ >/i ^ < X tr h - y ^ 
^trwit. x\m^yn^n^^^mz^^\.tzmm.^ 

WL^'t^z.t\z^r)M^^ri. «?il;itf^:y^n-:f;i/gi 

W^htz^-^. /N-ryj (Nature 256. 495-49 

7, 1975) , hU:t-'7ffi. hhBttA<yUK-T 
(ImmunologyToday 4, 72, 1983) RD^EBV-A-f 
:/U H-'^ffi (MONOCLONAL ANTIBODIES AND CANCER THE 
RAPY. pp. 77-96. AlanR.Liss. Inc., 1985) UE^M 

(D:sm^m^y^z.ti)^xt^. i^TiciM^JHkcpG 
^^\^^'r^mmDNA^^mm\zm^'t^^m^^y 
n^mthx. '^07.^^(DrLR9 ^m^zm^fx-^o 
xi*(7)T L R 9 \znLx^^mzm'^t-^'Ey ^ a- 

[0 0 2 3] ±titfimTLR9^y^n-±)immt. 
ttmTLR 9^/^:7 D-^Ji/tlt^^S^A-ryU F-T<^ 

oiig-r^:i^>o^T#^o y^it^mzi^i^^x 
\t. mmw)^. (tf^L<\t'^^7sX\t.^yh(Dm&[^x 
^mr^ct\z^D. ^fcofc: hDi^jw^DO^Tti. m 
mmm^mmmmx^m-r^ o z,tf>^x^ 

ho Ot: KDl^TA-ryu H--7^ig«r^;tfi6(0S 
i^K^^tJRPM I 1 6 4 OXtiMEM^(Daai@^«ig 
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[0 0 2 4] tnmTLR9=iy i7a—)-)Vtn.i^m^/U 
V/l »T L R 9 Srffl liT B A L B / c T-l; X Sr^S 

(ATcc TIB- 18) <t*, -Brnz^ommm^ 

Z.t\Z^O. tfimTLR 9*y^D-:h;i/ta#:|i4A'f 

[0 0 2 5] sfc, *fgBj®±fe#M5';wbcpGea?ij 

ts. Sfc, hhittK»^mm-^-&^tztbiz, hy>x 

MD N A ^£!!taw^c^^■r 5 ^^w^ yn ^m^^^t 

5. #/^;i/{bC pGSBi?iJ$%-rSilBDNA$!t#^e<] 

\zwM.r^s.^w^yn^w\znt=b^mt. 

<kCpGE5>J**-rs«ilMDNA^#SW(cKI«T-5S 

[0 0 2 6] ^fz±Mm.mT\.R^=bJ i;u—)-)Vm.V^ 
mo^mz. 0iJA«, FITC (7;P:tHr'f V-f 

^OitTtt)^^- I> "P. "SX«'H^05v:t 
©^^trSKUtfeC)-^. i7'U->S7t:5'>/'?i7K (G 

FP) ^(D'^%%^^yn^muE^m^-^^tzm^^ 
yn^%^m^^^z.t\z^-:>x. ±i3iM5^;HbCpG 

•^l5mtLX\t, R I AS, EL I SAffi. ^Tttitit 

[0 0 2 7] i^%m\t^tz. ±fBIM?;KtCpGE3?i] 
^ *-r ^ HB D N A (C ^iET 2. ^#^5' >/t i7 

NA^£!t#SWlc^ilT^§Sft:5'>Ai7K^n- Kf-S 
Se^-ro!i£ifflte'vC0SA(4. Davis (BASIC METHODS 
IN MOLECULAR BIOLOGY. 1986) RrXSambrooke (HOLEC 
ULAR CLONING: A LABORATORY MANUAL, 2nd Ed., Cold S 



7) #M 2002-34565 

12 

pring Harbor Laboratory Press, Cold SpringHarbor, 
N.Y., 1989) tiiz(D^<0:)^mm^^m.^-^-3.7MZ 

ii'>'3>, DEAE-t'+T, h5>jiSE^h7>7>7x 
i7i>3>, h5>7,'^i'>'3 Xtransveclion), "^i* i7 
DOxxi'va >, tl^:tymmm^hyy7.7 3L 

— ':fo — y^^y{f (scrape loading). #A^A(ballis 
tic introduction). !fiSi^C<t OfTP 

JJg^. Fl3y7^^S2. X5}?Hyx-7S f 9^C5MSl 
MSa-t^, Laia, CHOfflfla. COS«HiSa, HeLaiW 
R C 1 2 Tifflia, BALB/c 3T Sifflfla (>?t Hn 
UK 1/ ^ — tf 5 — tf /j: i: ^ i^JI Lfc^ 
^W^-^tS) , BHK2lMlg, HEK 2 9 3tt. B 
owe s ;<7y-T«ffl))S. WS«jia^®»)tttlimjJS^J:i: 

20 [0 0 2 8] Sfc. ^S^itTlS, ±fB^M5';HliC 

p G E^j 5: *-r s «ffl« D N A ^ #s eg tc ^^-r 4 
^ yn^m^m^mmrnx'^^^^a^ c t^^x^^^m 

(^^/;^__ n^^^jTi-yy-'j^^, Vyyxt-^jy 

:t 7 7 - V© iteeUS^ C 4 3l?-r -5 ® *#Jf S ^ i: 

[0 0 2 9] IMW^Jk^'^hjXfi^^^m^^fS^iJ'^ 
^;HbC p GE?iJ*=t-r-l.ifflMDNA5r1fS«)|-|g^T 

#-5;5)i<hbTtt. F. Pietri-Rouxel (Eur. J. Bioche 
40 m., 247. 1174-1179, 1997) e> ^^rfflt^S i t 

*iT-^. St, 7i^A>S#M?JKkC pGia^iJ^^T-g)^ 

MD N A tcKSH-r s ssft^' >A i7 Rsaaia^ 

XiS'y-jPitJe. gEttai. 7x^>^fcf±;^5^:t>35{^ 
i^DV hi^^^'f-. :^X*-fe;i/D — Xi7D-7Ki/'7 7 

^-i?u-^\-ifyy /N'T HD4^->7/t^-1' hi'i^ 
50 w-A<mOi?)n-5. #11. 77^x^-<--i7DVKi/'7 
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H ^ i^cM?ntto*«!gj«*ig^ Lfe A 7 ^ ffl 

1.^-5 c: t Hi 0. ^mbro^M^^JMbC pGi2^J$#T 
?, ifflM D N A w ^iif ^ SSft 5^ W1 i7 M ?l 
•SZlt^iT'^-S. 10 
[0 0 3 0] *fEHJC:tetiT, ±tB#;>^g^JP{bC p GE 
W T S iffl« D N A ^ IC ^iST 5 S^tt: ^' >/1 

tt, »4i!#t hl()«ICjt-iT*^*^S|M5';HbC pG 
E?>J*#-r SfflBD N A& #Se<Uc:^igJ-r > 

^'-'Kli C p G E?"] ^& ^rf •& «ffl» D N A Cigifel- 

T^Jibitl^t hlitittt. S!ife{i^±©IM5^;KI:C p 

GE^iJSrWrsmDNA^iNfaWlC^i^TSgSf*:^ 20 

5^;wkc p GE?ij$<fr-rsiffliiDN A*4#swiwEas-r 

[0 0 3 1] Sfc". ^^^SlC^St^TIM^^JMbCpGE 
JlJ^^tSaaMDNAlCj^LT^RtSttiti. ffl^DN 30 

A(ri«.$ij8i[ic*t-rs4<*xtt4ft:*ffififc-rs«. ffi 

*3HTlM5";HkC p GE9>J&#-r5«ffl»DNAtC**U 

^ifc. *fflilDNA(Cj;-5f!iS[<hLTfi. fflMDNA^S 

#:iis#-r-5'f >fd^T®«4>, ^m-^^^m^fifz 40 

[0 0 3 2] />xJKOftiillCtiei/»tt54UT 
< -S^tSE^ft^l^k hSitllCtt. IM5"JI/{bC p GE5IJ 
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*^e>. ©*feSO#t Kilt), t^Jtb^lM^'^HbCpG 
E?'JSr*rSimMD N A^^SMlcSia-f'SS^*^^ > 

GE3^J^>tTSifflBD N A £#S6<)l'^^-r 

GE^j**-r?)aBMDNA*#ftMcsia-rss^^*37 

[0 0 3 3] fiajAtS, TLR9^®IM5";Hl:CpGE 

9ij<&^-r5ifflaDNAi&#swicsas-r5§$#:^' wt 

X, •r?it)^IM5";HbCpGE?'J5:W-r-5«aMDNA 

'J-^>^$nfc#M5^JHbC p GE?'J*#-r?.|IBMD 

N A$-#mW('lgi6-r-i)§§#:^$' Wti'S^^n- FT?) 

^£r -5 -f ^ i7 rJ' tiTit y 5/ o - > U , 
DNA->— ir>->>yicJ;0!^Sf COi7D->® 
*/^;HbC p GEJ^iJtrW-rSifflMD N AS!t*SWt'K 

-gBS;pMCl*:tjH5^:^-fe7 h^lcH^L. 3'* 
«g{MlCv7T-'J7h + ->>A7 7^^>F (DT-A) 
ae?-4'#ii5E'v;i''<7.'J"1';PX©5"5 v>=^:^— tf (H 
SV- t k) iie?^®iie^^SA-rsCli:(C<k-:? 

[0 0 3 4] ccDf^ig^nfc^'-yxw >^'^^^-$' 

f^WSt^AftOtt'Ttf^e). G4 1 8-^;tf >xi7Df7 (G 
ANC) i?©fit4ft®lC<fcOffillMaLtft;iS:ec:bfc:E 

^•&5^i:(C<tt5T. *%Bq<OlM9";HbC pGE^J^ 
#T S ifflS D N A ir SiSr ^ S^it :S' >/1 ^ « 

y •yi77'>h^'>x^&ffS-rsc:t*<T-#s. *fc. 1^ 

;<5^;WbC p GE5'JS:#-r5MMDN AS:1#S»lCg^ 
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tefwj: o^e.nfcv'i?:;^*^ R N AS^fRbxy — y-*> 

[0 0 3 5] Sit. i^tii^tirzTLR9 y •yi7 7<:P 
•^XA^M^JMbC p GE5iJ&*rr-5iffl»DNAf3*fb 

TTf£;^ttTfei);ii:(i, «fij;i«. CpG ODN?rT 

TSte-a-b*. *>*>SifflSaiC*3tt5TNF-a. IL- 
6, IL-12, I FN-r^®S4*^. WKBfflSa 
©tiJlJS^-^. S$KBi|ffl|gS®-C®CD4 0, CDS 
0. CD 8 6, MHCi7 7XlI^©tn;iS®%a*-^. N 
F-/CB. JNK. I RAK^®TLR 9 Wvi^t^-JUe 
^SlKlcfe ltS5^^^©fS{4ib?^ll^-r S C i: (r i 0 {t^ 
t^^tiJ^r-^^. -g-UT. *^Hj©TLR 9 / -7^7 7 
^/hvi^Xte. IM5";HbC pG6B?"J$#-r^fflBDN 

[0 0 3 6] #/5";WkCpGi2?iJS>#-r ^ifflSDNA 

-7 •> :^ tt, T L R 9 ^>;p{k; C p GE^iJ 

•r -SifflMD N A Sr!l#Se<)tCgi|-r -Sg^ftr^^ >/■? /7 g 
3-H-r^)cDNAtC5"4^>/3-7i'?>. •^■:>7>:^i 
-ny^7)(.>h. SV4 0«®yo^:-:S'-. RlX? 
M3-i^De>, SV40«©7HiJAXtt'f >hn 

h5!2 c D N A €:^rT -Sff T 7, ^ilS^-r -S d t !' i 0 

5. sfe. cDNA*#-r-i>ff^C7x©a*?tt. -^ox 

®RS%J;OffiDNA^ffiffib, ^ALfc^/^'MbC 
p GE??']^ ^.ifflBD N A ^&!t#S6«)ir^iJTi)§§{$ 

P C R ft ^ IC J; 0 ^T 5 C i T'# i. . 
[0 0 3 7] Sfc, *^?g(7)IM5';HbCpGE?iJ$W 40 
•r •& ifflB D N A IC^^T 4 ^ >/1 i7 K ^ 

3-K-r5DNA<0^SB*-5titt-SS^&fflti-5t. 

g^;Hbc p GE?u$*■rsifflMDNA^^#swlc^i6-r 
s§^^*^' >A^K<D^^XttSSlCgB-r^S^^^O 

C p G E?i] €: #T ^) aSB D N A W IC g^-r S 
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*>*»5#^g";Mt:cpGE5ij<£*-r5fflMD 

N A Srl^SM (C^ia-r S^gfr ^ >/■? i7 K ^&5gJg■r •Siffl 
)!S<i:bT«> ±!eDNAif*i^feftC'f >xyU'f S$ 
n> 7,x-f:/;HCTLR9ffittS:^T«ffl8S<&ffll/i-5C:i: 

[0 0 3 8] ^UTSfc. ±fB^M?-JKbCpGE?'J$r 

^r^fflBD N A 5r^swcisia-r ^s^ft:^ >/ti7 k 

SrZi-K-rSDNA. IM^^JMbC p GE^iJ^fl-T'Siffl 

-1^ y/ti^WRU/xit^-:'''^]^^ if t^m^-^ittzM 

^ 5^;Hb C p GE?iJ &*T-S)*iMD N A $#^6511 
p GE5<J*Wr5fflMDNA<&#S65t'S^-r5§?g«i: 

?i±*fflBa, IM5^;i/'fbC pGE?iJ*#-rSifflBDNA$ 

*«3a»jfe3ii-s#t hfi*, iM^jHbcpGE?"]** 

tl, IM^^JKbCpGE^iJi^^T^fflaDNA^iltSe?) 

i^mmz^t^^^w^>/'ii^mo7:j-xhxi,t 

7>^':J:^Xh'^. IM^;P{bCpGE?iJ^#TS«M 
D N A t::**-r 5Jt^tt©«i«#)SXli^ijti^K* X i7 ij 

figJifjR^. 7U;i'*-'tt3^Seb<«3i(Cj*1-'5ftlW 

^iBfmMx\mmm'p, TLR9?§t4oi^^x(is^ii 
eBTsj^i^^w^gf • i^mz^mrji<^mT-$,i>'^m^ 

[0 0 3 9] ±tHTLR 9gtti:tt, IM5^;HbCpG 
E>?iJ^#t-SfflMDNAi!t$SMlcRjrvb. »(^tC-> 

tt. TNF-a. IL-6. IL-12> IFN-r^ 

CD40, CD80, CD86. MH C ^7 57.1I^CDta 
m^^W^^imk"^. NF-kB. JNK. IRAKI? 
<7)T L R 9 (D->^:^;^eSi^i^Slr*^t i)^^? ^gttfb^J 

[0 0 4 0] *^?S©IM5^;i'fl:CpGE5lJ^t-r-58i 
SDN A$#SWHi2^1-S^gft:5' W^i7K073*^ 

fi^«iffil®/S^:o^fegiai)|g. iM^;KbcpGE?'j$#-r 
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tt. #^5^>iHkCpGE?'J2:=i-r?.ifflMDNA$#SW 

[0 0 4 1] Sfc, -^^nyT-vSttXtittKiMJiag 
;HkC p GE^iJSr^f-SifflKDN AtCM-r-5SJ«;tt©ftl 

[0 0 4 2] tfc. iM^;wbc pGgH?ii$:fr^imii 

DNA(cMt^SJSttroffllSiJt)»X«<E3i!feM©X^ 'J 
-n>i^:)&fei:bT«, ffii^iftlMi:*>^^;KkCpGE 
5>J&#r-5im»DNAi:(D#ffiT> ^M^JKkCpGE 
5IJ ^WT •SifflMD N A tC*f LTKfSttS-^-r i> >/t 

X«K^>/ti'K$:%SbT0^-5»K$r'f >t•h 
iBI^ • 5:5ft^> IM9";Mt;CpGE5"J$#-r'5 
iWMD N A 11)1:* b T ^ #-r ^ ^ >/■? ^7 S ^& n - F 

x\tmm.mm^^/-^Mtc p cia^ij^wrsaaMDN 

ja©-7 :i7 D 7 7 - i?SttX«BKifflflaffii4©SS*!B!l^ 

• i¥fi5-r-5):5S-^. IM?;Ht;C pGE^iI^^T-S^HM 
D N A IZM b TSfStt * Wl" -5 ^ >/1 K § 3 - h' T -5 

S -7 i7 o 7 7 - ttftKfflSa t IM ^^^Pft: C p GE9IJ 

?:*-r-S)ifflMDNAi:<£$)e>*>i;iie)'f >f DT-jSttit 

A ic** LTSfStt s*-r s > A i7 « ^ n - K r sae 



7 T- vX«tt!iifflSS5:IM?;KbC p GE^iJ^^t'l) 
fflBDNA®#ftT-C««b> K-7i7 0 7 7-v«L< . 
WKiHHliacDT i7 D 7 7 - i?S14Xttll*li5iHB)ia«ttOS 
SSrSa^ • ffffl-rs;^)*-^- IM9';HkCpGE?iJ$* 
r SfflMD N A (CJ* t TSfStttWr ^ ^ >/t M ?r n 

- L < tiWliiiSSO -7 57 o 7 7 - vffittX WMiffl 

G E?ij * «-r * iiiMD N A fc^t b jstt *#-r ^ > 

«!l«0»«ET-e«?IL, K-7i7D7 7—:^^b<BI»K 

«Bja©-7 ^ D 7 7 - vfg14X«8$K*fflJ!a?St4ro@S * jR« 
^ • i¥ffiT^:^ffi-^. IM^^JHtC p GiH^iJ&^-rSiffl 
» D N A (C^* U TRjStt W-r •& ^' ^ M 2: n - Hf 

b < imumi^o-^ 57 D 7 7 - xffittxtijfsiiifflBaffitt 
©essrsiie • i?ffi-rs;&fe-^, iM5^;wbc p gejij 

^ *-r ^ iBM D N A (I?=f b TSfStt ^ #-r ^ 57 » 
$3- KTSjte^ffitg;!i^*§^feft:±T5«:abfc^^t M)j 

tiic<&^,*^i;j6ts«i«K$s-^bfeis, te^^thi)^^ 

iffletC<tO^SSS-fr, hi()!KilC:teJt«.-757D7 7 

IM9^;Ht;C pGE?iJS:W-rsfflMDNAlCjt*bT 

^i^±T'9imLrz4^\ihm<^^$>'bi)^ctbmmi:z^om 
h siti It s V 57 D 7 7 - vsttx immmmm^o 

T#-5o Sfc. :in^ro7,57U-->5'>5ffilCfflti«)# 
;<5^;i/'fl:CpGE?iJ^WT^«fflSDNAtbTti, Cp 
G ODN (TCC-ATG-ACG-TTC-CTG 
-ATG-CT : E5iJS#5) 1.^-5 CI t*WSbl/> 

zrnzm^-^n.^<Dhx-\ttj.\'K 

40 [0 0 4 3] *^BJfi^fe. ^^^-t-O^^^^MkCpG 
E^J i& Wr S iliS D N A ^ ^SW II IS^T S ^§{^37 > 
/157S*3-K-r?)DNAE5'JS. *5!?grolM5"JHb 
C p G E?U S SIM D N A $ IC ^iSr S 
ft^>/t57MS3- ^DN Amfiititrnt ^ Z. tf)^ 
<bti^. IM5";HbC pGE?iJS:Wr-5fflBDNASr!t* 

^^mmoy^mzm^^nh^^^-:^h\z^-ti>. im 

^JHbC p GE^J^WfSifflSDN A<&#SWlCSi^■r 
•5 37 >/t 57 S ^ n - H D N A ©SSSOgltii 
50 a, jtG^t::^S*«*5ilfrS:DNAU'c;i'Tao»ai-r 



( 
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Z.t\z^r) fro Ctfi^rt. $¥^f-MtCpGmm^^ 

D N A Sr*#w t -5 d 1 35t-e€ -5 A< n e> S 

n5t><DT«fe<, *»A>5i^^*$ffifflf PGR 

*#rsaB«DNA$#SMn^ii-r^)S$ft:^wti7 

JPfkC p GE?^J2'Wrs«fflMDN A^ittSMtwiSiJ-rs 

[0 0 4 4] *^Bg«$;t> ^^g^^KbCpGiS^iJ^* 
T ^ ifflS D N A £ #S W iC^^f 5 ^ > A S ^ 
3 - H t" -2) D N AX« R N A ® 7 >^ir >X»©il:gl5X 
«-gS*»e.;t£-s.lM5';Htc P GiS^Ji&W-rSifflMDN 

t^/Xa^JS^^WlM^'JHkC p GiH5lJ<£*-r5ffl»D 
NASIfSMlc^SS-r ^7 Wti'KtltSWl'^ 

■&-r-5taft:5r^=tbTfj:SIM5";MkC p GlB^^iJ^rWT 
S«CaBDNA<£#SW(lSi|-rsS^»^>/ti7S<Dffi 

^®fffl7'D-:/i:bT«. IM5^;HbCpGIH^'J$Wr 

-KT^DNA (cDNA) X«RNA (cRNA) O 

figitfSggOSS ('>7j!:< tt)2 0'^-XK±) *W 

7'p-:fRy:/Xtt*»?3wif >5^;Kl:c p Gi2?^J€rff 
•r2>««D N AS;iHfSWtcB»-r5SS{t:^' W^i^Klc 

Sife^ (Dev. Biol. 170, 207-222, 1995, J. Neurobio 
1. 29, 1-17, 1996) In situA-f :^'jy-f -fc'-v 
3>ffi (J. Neorobiol. 29, 1-17, 1996) in si 

lu 'iZt)m<r)-nm\zk.y)m%mk&%<r>^ots&X^<r)i^ 

[0 0 4 5] *^HJOE^fflB£ifeibTtt. TLR9^ 
OlM5";i'ffcC p GE?iJ$5&T-5fflBDN ASr^SWlC 
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e??&«II*3l'iTltSi:;i-5C p G^:^-7ro#lSlCj; 

5»jf^ffl©:s;BS?Ri • fti^sij • mmws~e.^m\i^z.t.if' 

10 [0 0 4 6] *^B^®#^5^;MkC p G 

E5IJS*f Sffl«DN A$#^WC^i^f > 
/'?i'«S:3-H-rSDNAE9iJ®^?^, B^Rt^/Xtt 
f^J]P(cPi^-r-5S^^«^»f^-7 hibTtt. TLR9^ 
n-HTSDNA<£^tffc®T-i&ntSi:©i5^tfc«T' 
%J;<, *^*^?)TLR9<£3-H-rSDNAi:«^fls:4'© 
#^^5^;HkC p GiB^J**-rSiiifflMDNAS:!|$ft«IlCK 
, i^-r^S^ft^WtiJ^KSrU-H-rSDNAtwmSE 
a?iJS:JtR-r?.;i^:{wJ;0. IM^'JHbC p GSH^J^*-r 
S MM D N A # trigia-r ^ i7 « $ 3 

20 -KTSDNAE^)©^*. H^ROt/xn#jni(CMa 

[0 0 4 7] 

*JS«»li (TLR 9roi7a-->ef) 

h NTLR4CDDNAE?'Htffi$fflt/^T> GenBanki£:+)- 

30 g#^AA2 7 3 7 3 1 ; -^^Ts) ^■Bl'^ffiL.fc, 

TOXESTwpcRiiiiSjgiBj^yD-ytUT. 

XRAW2 6 4. 7 c DNA^-f U-S-X^ U-n 

Sr-^ti-E^JS^ 3 lC^$n-5.^±:l(D c DN Ai7 n-> 
C:©V>^7XTLR9 0DNAE?im«$ffl 

l^TGenBankSrit-^'L, Sl^iffil^li^^T-S t hi^V 

cDNA^^$iii|§UU9 3 71^8^ (]. limunol. 16 
3, 5039-5048, 1999) A^i. S5"J## 1 C^Sn-BtftS 
40 E?iJ**-r«.^^S©t hTLR9 0cDNA*#(8b 
fc. 

[0 0 4 8] *!6«SJ2 (TLR9y«vi77':7hV':7X(iD 
f^iS) 

1 2 9/S V J •7':7Xite^7'fy^U- (Xh7^v 
->aM) A^e)TLR 9yyADNA$:*giL. pBlues 
cript n SK(+)'<i7^'- iT.hyf'zy-y^m) ^TIJ- 
y^D->L. ^fSe53i|-7-yhf>i'aOtDNAE?iJft^ 
IwiOlfitb^c:. ^-y-yT^^- >i'^i7^-tt, LRR 
(□-fxVU-y^^'Jtf-K) Si^©— gB^^Sn-K-r-S 



( 
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tlizyh (pMCl-neo : Z h^^v->aS) {zMi^L. 
tf (HSV-TK) =&JfAr^Ci:fCiO«IIL 

tc mi) o ^(D^-^'y^^ y^-<^^-^^^mt 

86414. 1SSC0E^» (ESSfflflg) l-xu^ 
h#U-V3>b. G4 1 8fi:D^:y>v^at:7fCffitrL 

[0 0 4 9] ?^^SSTLR9?*i[jlfi^&#WbTVi 

OT.t^R'^^. ^f-um-^i^F i-^^x^rfmL. 

HctoT*^:S^f*Vr:7 7. (TLR 9 y >>^7^ h-^"^ 
X:TLR9-'-) (0 2) o ^j^^r^^fr 

S c a I r^-f i^:^7. h 0 1 II^-TT^n-y^ 

9y u/i:77'i7h-7'j77. (TLR9''-) ti;?^>x;K7)ffi 
9JHfieiif^®!f§::i:3{i^T#. 1 2aa^TJiK^^i:S 

[0 0 5 0] J: 0 T L R 9 (0^ffi14{b 

/+) mS^^l^'^i^^ J v^J^Y^^Ts (-/-) coB$ 
K«;5l^e«6ffiLfc^RNA (10//g) 

Xt^i3-7i7^> (j3-a c t i n) t::!t#SM?5:c 

3) o :itl^)C0^:^7!)^'^; TL R 9mRNA(7)N-*jffl 
7 > h«T L R 9 y 7 -i? 'j7X(Dfl¥li«ffl]}& 

^friSf 411 X t) tiJif^ (7)7^1^' 

A^^ffil^TRT-PCRte^ffi/^ #bn/c4^#J(Z)gB 
^iJ^i^W^fTofco fe^^nfcT 1 r 9ilgiF 

lltin e oite^-Tl^^^StlT^SD^ n e oOjf Alc 
i;oT. TLR 9<?)N-*^a5ffilCX h^y^n K>7&^ai 
3iL.^S-7'^X(r:feV^T^tg69;^i:TLR 9 ^>/^^!S 
;6«^Sb^j:l^C(h3^^:b;6^ofc (0 4) o TLR9 

[0 0 5 1 ] ||]^fi?iJ3 (ltIE-7^:7n7 7-i^OI^i?) 
m^W^^Ts (w i 1 d - t y p e) RD^TLR 9 y v 
^JOh-^OT. (TLR9-' ) <D'^tl^tl<Om&[^\Z 
4%(D^tif^J:3-)Vmm^ (DIFCOttS) ^2m 
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(G I BCOthK) Sr^iPbfcRPM 1 1 6 4 0««6 
(GIBCOaS) +T3 7t:fCT2^r«1iS«b. JKffl 
cDA>^Xg®?^ (Hank's buffered sail solution: 

HESS ; Gi Bcoa^) r^^r^:it\z^o$m 

[0.0 5 2] mmm4 (TLR9 J y ^JOh-^^XO:) 

tt) 

Rifi. CpG ODN (oligodeoxynucleotide) OJSl^ 
tt^i. T L R ^ i^^i-JU&mm^O^CDyy'fi^ 

i^f)^ZU^rz, Z,(DUyDB 8 >^ y ^T^ h^07.\tC 

pG ODN(;:*fbTlS^b/j:l/>;0^ TLR2y>;/i77 
^ h-7'i7X-^TL R4 y y^7^ h-T ^ 7s\tlE'M\ZC v> 
G ODN\Z^LT&^'r^.cnh>C0Z.t\t. CpG 
O D N jO^T L R 2 RO^T L R 4 etitOT L R {I J: T 
20 igi^$n^:i<h^^bTl/i?)c'^;iT, TLR 9 y 

[0 0 5 3] ^ffi«?iJ3H.tOi^Sbfc&IIl^T^D7r 
INFr(30unit/ml) (D^ttTXm^ 
#ffiTf3:fe(/iT. 0 5tCS$nfc&aSS(^CpG O 
DN (0. IXm. 0 MM ;TIB MOLBIOLaSl ; TO 
C-ATG-ACG-TTC-CTG-ATG-C 
T) , PGN (10 m g/m 1 ; Sigma and Flukatt 
30 M ; T^^y^unytiT. ' TOi^^y:^^^) . LPS 

( 1 . 0 u g/m 1 ; SigmattS ; • ^^'J 

^Re~ 5 9 5 S*) t^^-oL^lZZ 4mB^^mbtZo 
mmWi. ««±«*(OTNFa. IL-6R0^IL-1 

(W i 1 d - t y p e) CDV ^ □ 7 t - C p G O 
DNtlfS^bTTNF a, I L - 6 I L - 1 2 
4b> S^tCI FNrRO^CpG ODNT*iJS[1-^ 
t.TNFa. I L- L- 1 2CDm±mf)^miQ 
40 r^e:i:7!^^*t37!)^o/Cp bT^^b, T L R 9 y 7 ^ 7 "^7 h 
07s (TLR9"'") d^*(7)-7^n7 I FN 

r<0#aETT^^, CpG ODNfCj^-r-Sfi^S^iCiSi/i 

h'^':^7.^^<D'^^uy7-i/\t. LPSXt^PGNt:: 
**-rsltx¥tCcJ:OTNFa, IL-6RU^IL-12^ 

mmm&m^r^z.ti)^f:>t^-Dfz (05) « u^. ^ 

D. \tm^'r:^fx.ii^-:>tzZ,h^ih-^. 
50 [0 0 5.4] ^fc, CpG ODNX«LP SlCjiT-S 
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m^m-^^T. (Wi Id- type) ScUTLRB ^ y 

•3{.^Tp-<T^fco 'tn'^t\.(o^^7.(nmmMm (ix 
10') swb. 0 6ic^r§aigKocpG OD 

NXttLPS(rJ:0 9 6'^7x;i/7'l/'-hrtT«^LTi¥ 

I^Fp1«*L, ['H] (^ffill** j8'»^U-S/3>* 
'^>i$'- (/VyA-KttS) TfflS^Lfc (06) o 

^S^tJj^*^. ^iSV'^T.fOWMMSSTi^. CpG OD 10 

l/i:6^;^j:§jgSOC p G ODN$lia[H:teOiTt)C p G 

pG oDNiiie^bT. m^M'^^T.^McDBms&m 
so±gffli{ii^jtg^«^* (MHO) 

S/i^^'JtJPbfco b^vb, TLR9y >yi77'i7h"7'i7Xft 
315(7:) B MTiiC pG 0DNi-^2g^nfcMHC^^ 

TLR9y^yi77'^ KT^77.(0-7^D77-V'^Bffll8& 20 
t^. CpG ODN(I*fTSJS^tt$#SMtCi^iQL.T 

[0 0 5 5] CpG ODN^^WT^A^xU 

7ft*DNAt^«i^taiiia&»ffiMt-$ijjau Th laHia 

<D^m^^t^-hT^:it^m^tlT^^^ (EMBO J. 1 
8, 6973-6982, 1999. J. Immunol. 161, 3042-3049, 19 
98. Proc. Natl. Acad. Sci. USA 96, 9305-9310, 199 
9) o ^^ITCpG ODNmm-^^ hti^XDM^ 

'ysy^j^^Vtzo m^m-^OT. (W l l d - t y p 30 
e) X\tTLR9 y y^J^h-^OX (TLR9-'-) 

7—1^-3 0-— MMM^ (PeprotechttM) ^^tri 
0%(DOi/^fFlhim^muLrzRPUl 1 6 4 0igiteT 

(J. Exp. Med. 176, 1693-1702. 1992) , ig* 
^6Bg(C*)5K^<0««i*BJ&^|pliRL. 0. ltiU<DC 
pG ODNXtiO. I ug/n\\(DLPS(D^^T^ 

±M*O.IL-12 p4 OCDSS^EL I S Affi 40 

oeS^Kffllgf^CpG ODNiC^S^bT I L- 1 
^Ltzf)^. TLR9 y y^70 h'^^T.^Mom^mi^ 
tl^fel^^TH CpG ODNfil L- 1 2(Dm±imm 
LUtj^ofz. 

[0 0 5 6] ±fSl 0 n g/m 1 (D-7 0 T.mi^^'^ i7 a 
7r-v-3D--$jaHi=' (PeprotechaS) i'^ts 
1 Q%(D^zyikf!'ikm^muLrzRPU 116 4 OS«fe 

T'^«L, 6BE\z\Bim^nrzmikmm^. cd4o. 
CDS 0. CDS eRD^MHc^^xini^T-S). 50 
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(phycoerythrin:PE;7r — ^VS/x 
>^m) T^iab}tXhuyh7h:v>T^S^-&. C 

/\'- (FACS Call bur) T^tfrtfc (08) . CK^IIS^t!)^ 
CpG ODNT*iJi»T^<h. »^M*7'j7Xi*(D 
«t«tt^SilC*5liTtt. CD40. CD80. CDS 
6'SLXfUHC{7y7.U(D^m^{&mLX\^^fzi)^. TLR 
9/7^70 CpG 

Lm^-otz mS) o LPStC<i:^$iJ«Tl^, m^M^ 
^7.A^(Dm^mmhTLR9 yy!;7^h'^07s^^ 

(Dmv^mt^'hmmcojt-^^^^ibtirzo &.±(Dm^^^^. 

TLR9tlCpG ODNOmi&Jt^^lZ^'^^tii^mi^ 

[0 0 5 7] *ifi0iJ5 (TLR9y^:/i:77'i7h-7^7XS 
5fe(DV^D7 7-vOC pG ODN[C*f-r'S)fS§lCJ: 
^NF-kB, J NKRt>'I RAKcDffittfk) 
TLR<Dzy if -rjm. jy^i^-^'f-T&^UyDSS 
*^rbTt:U >/hU:i'=^>=¥i—ifX$>^ I RAK^ 

itt^Z,ti)^^i^tlX^^^ (Immunity 11, 115-122, 19 

99) o ^cTCpG oDm^. f)^f)^^mm\^zyifi-)\^ 
&m^^^^mt'r^f)^^of)^^m-<x^rz.. mmms 
{z^^mmi'tzm^m-^^T.'BLUTLR 9 j y^y^v 

V'j7X<DSIKV:^D7 7-v (IXlO'cells) ^, 
1. OmMCDCpG ODNXti 1 . 0 /X g/m 1 
• ^:^^V^Re-5 9 5 (7)L P S T@ 9 

K^J4ffiU. NF-/cBODNAM^g|5fe^^t^1#SW 

7t-h^i?:tif^y^-\z^r)m,nitLtz m 

9) o 

[0 0 5 8] CpG ODNT$iJgS[T^ 

(?)DNA^^fgi4;0^1iJra'r^C7)(z^^b. TLR9yu/^ 
7^^? h-7'^X4*C0Vi7D7r-vTtlNF- /c B<7)D 
NAjg^gtttiJitnibJST&^ofCo 'Y'LR9 J y^7^V 
T X * O T ^7 D 7 7 - * L P S T M ft b ^) 
ti. i?4SV'^X*3^0-7^n77-v^LPST«lft 
b/;t>(?)i[^1i(?)NF-/cB(^ffi14{b^^Bbn;to eil± 
<Dig^;!)^b, CpG ODNCO^S(Cj:'5NF-/cB<0 
ffitt7!^^TLR9y •;/i7 7'? h V'j7X □ 7 7 - 
vH43V^T^SWll^JibT^^^::(h;^><t>>6^5o fl.^. 
0* O^fflttN F - /c B <h#SMy D-y<i:CDtt^t?CD 
fiB^^b, :^^fi#SM::^D-yOi5?'<^fi:@S:^bT 

[0 0 5 9] ±tBi:f^«lC01 OXt^Sl IT^^tlfc 
^FbI, CpG ODNXfiLPST$9Sbfc^4SV'i7 
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mmmmm (mnmrnr^i. o%(ohuh>x-i 

00. 137mM<^NaCU 2 OmM(D H U X-HC 

1. SmMCOEDTA. 1 0 ir 1 mM 

2 0 M g/m I 07yD5"z:>. 2 0 /x g 
/m 1 OD-f '^y^^. ImMONa, V04RtXl Om 
MOi3->/U-feDiJ>SS:^#r^S«?R; pH8. 

0) ^\zxmmL. ccDmmmm^^ifiJNKtfiVf (-^ 

T^^itKUT, XBt (Immunity II, 1 
15-122, 1999) IB«<D,i:'5lr, ^ >}^hn^i—'if7 y 

±^^f7^\ GST- c - } unmmm^m (gst- 

c-Jun) ^mntLtzJ^NKm^RZSlRAKCDm 
ttSriBS^b/i: (01 0, 1 1 t3*5tt^±a ; G S T - c 
— J u n, Auto) o 

[0 0 6 0] ^tz. ±tmmmm'^^. sds-^ut 

aM) X^^trCI RAKtri^^ (Transduction Laboratorie 
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CpG ODNt^»±^Vi7XS5R(7)T^D7 7- 
- v<^J NKRO^I RAKSrffitt>ft;"r^?&^ TLRQ/'y 

f^i/^c:i:;^^b;&^o;^c (HIO, 1 1) o Ltz-^^-DT. C 
p G ODN&^M-^lf^e^t^TL R 9 Iwfe^^LTl/^ 

[0 0 6 1] 

[^Bjc^^S] ^^;wb$nTi^/j:v^cpG^^-7^ 

DNASrig^T^S^frttftl'^nTi.^^^C^&^r^fco 

*ffleDNA(7)^M^;Wl:Cp GSa^iJ^^tr^U 
^ U :t 5^ H <^§^{*:j{>>*HJ 6 (h ^i: o C b . 1^ 

1"^ T L R 7 7 ^ U -€>p<>/t-^^ft:^ >Ai:7MT L 
R9^. ^n^n-FT^jte^DNA^f^. JfflMttS^ 

20 t/^cC^o 

[0 0 6 2] 



10,11 tC*5tt^Tg ; WB) o EJl±cD^m;&^ 

SEQUENCE LISTING 
<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 
<120> Specific receptor that recognizes bacterial DNA 
<130> A031P63 
<140> 
<141> 
<160> 5 

<170> Palentin Ver. 2. 1 

<210> 1 

<21i> 3257 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (107).. (3205) 
<400> 1 

ccgctgctgc ccctgtggga agggacctcg agtgtgaagc atccttccct gtagctgctg 60 
tccagtctgc ccgccagacc ctctggagaa gcccctgccc cccagc atg ggt ttc 115 

Met Gly Phe 
I 

tgc cgc age gee ctg cac ccg ctg tet etc ctg gtg cag gcc ate atg 163 
Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin Ala He Met 

5 10 15 

ctg gee atg acc clg gcc clg ggt acc ttg cct gcc itc eta ccc tgt 211 
Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag etc cag ccc cac ggc ctg gtg aac tgc aac tgg ctg ttc ctg aag 259 
Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu Lys 
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tct gtg ccc 
Ser Val Pro 

ctt tec ttg 
Leu Ser Leu 
70 

gcc cac ctg 
Ala His Leu 

85 

ccg gtt ggc 
Pro Val Gly 
100 

ccc age acc 
Pro Ser Thr 

tac aac aac 
Tyr Asn Asn 

ctg tec etc 
Leu Ser Leu 

150 

gcc ggc ctg 
Ala Gly Leu 
165 

tac aag aac 
Tyr Lys Asn 
180 

ctt ggc ctg 
Leu Gly Leu 

act gtg gtg 
Thr Va! Val 

tec tac aac 
Ser Tyr Asn 

230 

acc gcc ctg 
Thr Ala Leu 

245 
cac get ccc 
His Ala Pro 
260 

eat ccc gat 
His Pro Asp 

aag gae agt 
Lys Asp Ser 

gga aac etc 
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40 

cac ttc 
His Phe 
55 

tec tee 
Ser Ser 

ece age 
Pro Ser 

etc age 
Leu Ser 

ttc ttg 
Phe Leu 
120 
ate atg 
lie Met 
135 

age cat 
Ser His 

eat gcc 
His Ala 

ccc tgc 
Pro Cys 

ggc aac 
Gly Asn 
200 
ccc cge 
Pro Arg 
215 

cge ate 
Arg He 

egt gtg 
Arg Val 

aac ccc 
Asn Pro 



tec atg 
Ser Met 

aac ege 
Asn Arg 

ctg egg 
Leu Arg 

90 

ccc atg 
Pro Met 
105 

get gtg 
Ala Val 

act gtg 
Thr Val 

ace aac 
Thr Asn 

ctg cge 
Leu Arg 
170 
agg cag 
Arg Gin 
185 

etc ace 
Leu Thr 

aac ctg 
Asn Leu 

gtc aaa 
Va! Lys 

etc gat 

Leu Asp 
250 

tgc atg 

Cys Met 
265 

age cac 

Ser His 



ace ttc 
Thr Phe 
280 
tct etc 
Ser Leu 
295 

cga gtg ctg gae 



gea gca 
Ala Ala 
60 

ate cac 
lie His 
75 

cat etc 
His Leu 

cac ttc 
His Phe 

ccc acc 
Pro Thr 

cct gcg 
Pro Ala 
140 
ate ctg 
He Leu 
155 

ttc eta 
Phe Leu 

gca ctg 
Ala Leu 

cac ctg 
His Leu 

cct tec 
Pro Ser 
220 
ctg gcg 
Leu Ala 
235 

gtg ggc 
Val Gly 

gag tgc 
Glu Cys 

ctg age 
Leu Ser 



tee tgg 
Ser Trp 



45 

ccc egt 
Pro Arg 

cac etc 
His Leu 

aac etc 
Asn Leu 

ccc tgc 
Pro Cys 
110 
ctg gaa 
Leu Glu 
125 

ctg ccc 
Leu Pro 

atg eta 
Met Leu 

ttc atg 
Phe Met 

gag gtg 

Glu Val 
190 

tea etc 

Ser Leu 
205 

age ctg 

Ser Leu 

ccl gag 
Pro Glu 

gga aat 
Gly Asn 

cct egt 
Pro Arg 
270 
egt ctt 
Arg Leu 
285 

gcc agt 
Ala Ser 



ggc aat 
Gly Asn 

cat gat 
His Asp 
80 

aag tgg 
Lys Trp 

95 

cac atg 
His Met 

gag eta 
Glu Leu 

aaa tee 
Lys Ser 

gae tct 

Asp Ser 
160 

gae ggc 

Asp Gly 
175 

gcc ccg 

Ala Pro 

aag tac 
Lys Tyr 

gag tat 
Glu Tyr 

gae ctg 
Asp Leu 
240 
tgc cge 
Cys Arg 
255 

cac ttc 
His Phe 

gaa ggc 
Glu Gly 



50 

gtc acc age 
Val Thr Ser 
65 

tct gae ttt 
Ser Asp Phe 



acc ate gag 
Thr He Glu 
115 

aac ctg age 
Asn Leu Ser 

130 
etc ata tec 
Leu He Ser 
145 

gcc age etc 
Ala Ser Leu 



ggl gcc etc 
Gly Ala Leu 
195 

aac aac etc 
Asn Asn Leu 

210 
ctg ctg ttg 
Leu Leu Leu 
225 

gee aat ctg 
Ala Asn Leu 



ctg aat gcc agt tgg ttc 

Leu Asn Ala Ser Trp Phe 
300 

ctg agt gag aac ttc etc 



ccc cag eta 
Pro Gin Leu 
275 

ctg gtg ttg 
Leu Val Leu 

290 
egt ggg ctg 
Arg Gly Leu 
305 

tac aaa tgc 



307 



355 



aac tgc ccg 403 
Asn Cys Pro 



451 



499 



547 



595 



aac tgl tat 643 
Asn Cys Tyr 



691 



739 



787 



835 



ege tgc gae 883 
Arg Cys Asp 



931 



979 



1027 



1075 



29 

Gly Asn Leu 
310 

ate act aaa 
He Thr Lys 

325 
aac ctg tec 
Asn Leu Ser 
340 

ctg gee cct 
Leu Ala Pro 

cac ggc ate 
His Gly He 

gcc cgc ctg 
Ala Arg Leu 
390 

aac cag gcc 
Asn Gin Ala 
405 

gig gac ctg 
Val Asp Leu 
420 

acc atg ggg 
Thr Met Gly 

gac ctt get 
Asp Leu Ala 

ccc aac tgc 

Pro Asn Cys 
470 

ctg gtg acc 

Leu Val Thr 

485 

tgc ctg cgc 

Cys Leu Arg 
500 

cag tic ctg 

Gin Phe Leu 

aag ctg gae 
Lys Leu Asp 

gag gcc ctg 
Glu Ala Leu 
550 

gtg ggc cac 
Val Gly His 
565 



Arg Val Leu 

acc aag gee 
Thr Lys Ala 

ttc aat tac 
Phe Asn Tyr 
345 

tec ttc ggg 
Ser Phe Gly 

360 
ttc ttc cgc 
Phe Phe Arg 
375 

ccc atg etc 
Pro Met Leu 

cag etc ggc 
Gin Leu Gly 

teg gac aac 
Ser Asp Asn 
425 

gag gca gat 
Glu Ala Asp 

440 
eeg gcc cca 
Pro Ala Pro 
455 

age acc etc 
Ser Thr Leu 

gtg cag ccg 
Val Gin Pro 

ctg age cac 

Leu Ser His 
505 

eeg ctg acc 

Pro Leu Thr 

520 

etc tac eae 

Leu Tyr His 
535 

gae etc age 

Asp Leu Ser 

aac ttc age 
Asn Phe Ser 



( 16 ) 

Asp Leu Ser Glu 
315 

ttc eag ggc eta 
Phe Gin Gly Leu 

330 

caa aag agg gtg 
Gin Lys Arg Val 
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30 



Asn Phe Leu Tyr Lys Cys 
320 

ctg cgc aag ett 
Leu Arg Lys Leu 



age ctg 
Ser Leu 

tea etc 
Ser Leu 

cag act 
Gin Thr 
395 
ate ttc 
He Phe 
410 

cgc ate 
Arg He 

gga ggg 
Gly Gly 

gtg gac 
Val Asp 

aac ttc 
Asn Phe 
475 
gag atg 
Glu Met 
490 

aac tgc 
Asn Cys 

ggt ctg 
Gly Leu 

gag eae 
Glu His 

tac aac 
Tyr Asn 

555 
ttc gtg 
Phe Val 
570 



gtc gcc 
Val Ala 
365 
gat gag 
Asp Glu 
380 

ctg cgt 
Leu Arg 

agg gcc 
Arg Ala 

age gga 
Ser Gly 

gag aag 
Glu Lys 
445 
act ccc 
Thr Pro 
460 

acc ttg 
Thr Leu 

ttt gcc 
Phe Ala 

ate teg 
He Ser 

eag gtg 
Gin Val 
525 
tea ttc 
Ser Phe 
540 

age cag 
Ser Gin 

get cac 
Ala His 



aea eag 
Thr Gin 
335 
tec ttt 
Ser Phe 
350 

ctg aag 
Leu Lys 

acc acg 
Thr Thr 

ctg eag 
Leu Gin 

ttc cct 
Phe Pro 
415 
get leg 
Ala Ser 
430 

gtc tgg 
Val Trp 

age tct 
Ser Ser 

gat ctg 
Asp Leu 

cag etc 

Gin Leu 
495 

cag gca 

Gin Ala 
510 

eta gac 

Leu Asp 

aeg gag 
Thr Glu 

ccc ttt 
Pro Phe 

ctg cgc 
Leu Arg 
575 



gcc cac 
Ala His 

gag ctg 
Glu Leu 

etc egg 
Leu Arg 
385 
atg aac 
Met Asn 
400 

ggc ctg 
Gly Leu 

gag ctg 
Glu Leu 

ctg cag 
Leu Gin 

gaa gac 

Glu Asp 
465 

tea egg 

Ser Arg 
480 

teg cac 

Ser His 

gtc aat 
Val Asn 

ctg tec 
Leu Ser 

eta cca 
Leu Pro 
545 
ggc atg 
.Gly Met 
560 

acc ctg 
Thr Leu 



ctg tct 
Leu Ser 
355 

gac atg 
Asp Met 
370 

cca ctg 
Pro Leu 



aca gcc 
Thr Ala 
435 
cct ggg 
Pro Gly 
450 

ttc agg 
Phe Arg 

aac aac 
Asn Asn 



ggc tec 
Gly Ser 
515 
eae aat 
His Asn 
530 

ega ctg 
Arg Leu 

cag ggc 
Gin Gly 



H23 



1171 



1219 



1267 



ttc ale 1315 
Phe He 

cgc lac 1363 
Arg Tyr 



1411 



1459 



1507 



1555 



ctg cag 1603 
Leu Gin 



1651 



1699 



1747 



1795 



cgc cac 1843 
Arg His 
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31 32 
etc age ctg gcc cac aac aac ate eac age eaa gtg tee eag cag etc 1891 
Leu Ser Leu Ala His Asn Asn He His Ser Gin Val Ser Gin Gin Leu 
580 585 590 595 

tgc agt acg teg ctg egg gcc ctg gac ttc age ggc aat gca ctg ggc 1939 
Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly 

600 605 610 

cat atg tgg gee gag gga gae etc tat ctg eac ttc ttc caa ggc ctg 1987 
His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu 

615 620 625 

age ggt ttg ate tgg ctg gac ttg tec cag aac egc ctg cac ace etc 2035 
Ser Gly Leu He Trp Leu Asp Leu Ser Gin Asn Arg Leu His Thr Leu 

630 635 640 

ctg ccc caa ace ctg cgc aac etc ccc aag age eta cag gtg ctg cgt 2083 
Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin Val Leu Arg 

645 650 655 

etc cgt gac aat tac ctg gcc ttc ttt aag tgg tgg age etc cac ttc 2131 
Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser Leu His Phe 
660 665 670 675 

ctg ccc aaa ctg gaa gtc etc gae ctg gca gga aac eag ctg aag gcc 2179 
Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala 

680 685 690 

ctg ace aat ggc age ctg cct get ggc acc egg etc egg agg ctg gat 2227 
Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp 

695 700 705 

gtc age tgc aac age ate age ttc gtg gee eee ggc ttc ttt tee aag 2275 
Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe Phe Ser Lys 

710 715 720 

gcc aag gag ctg cga gag etc aac ctt age gcc aac gcc etc aag aca 2323 
Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr 

725 730 735 

gtg gac cac tec tgg ttt ggg ccc ctg gcg agt gcc ctg caa ata eta 2371 
Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu Gin He Leu 
740 745 750 755 

gat gta age gcc aac cct ctg cac tgc gcc tgt ggg gcg gee ttt atg 2419 
Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe Met 

760 765 770 

gac ttc ctg ctg gag gtg cag get gcc gtg ccc ggt ctg ccc age egg 2467 
Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg 

775 780 785 

gtg aag tgt ggc agt ccg ggc cag etc cag ggc etc age ate ttt gca 2515 
Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser He Phe Ala 

790 795 800 

cag gac ctg cgc etc tgc ctg gat gag gcc etc tec tgg gac tgt ttc 2563 
Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe 

805 810 815 

gee etc teg ctg ctg get gtg get ctg ggc ctg ggt gtg ccc atg ctg 2611 
Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val Pro Met Leu 
820 825 830 835 

cat cac etc tgt ggc tgg gac etc tgg tac tgc ttc cac ctg tgc ctg 2659 
His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu 
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33 34 
840 845 850 

gcc tgg ctt ccc tgg egg ggg egg eaa agl ggg cga gat gag gal gee 2707 
Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp Glu Asp Ala 

855 860 865 

ctg ccc tac gat gcc ttc gtg gtc ttc gac aaa acg cag age gca gtg 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val 

870 875 880 

gca gac tgg gtg tac aac gag ctt egg ggg cag ctg gag gag tgc cgt 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu Glu Cys Arg 

885 890 895 

ggg cgc tgg gca etc cgc ctg tgc ctg gag gaa cgc gac tgg ctg cct 2851 
Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro 
900 905 910 915 

ggc aaa acc etc ttt gag aac ctg tgg gee teg gtc tat ggc age cgc 2899 
Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Gly Ser Arg 

920 925 930 

aag acg ctg ttt gtg ctg gee cac acg gac egg gtc agt ggt etc ttg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 

935 940 945 

cgc gcc age ttc ctg ctg gcc cag cag cgc ctg ctg gag gac cgc aag 2995 
Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 

950 955 960 

gac gtc gtg gtg ctg gtg ate ctg age cct gac ggc cgc cgc tec cgc 3043 
Asp Val Val Val Leu Val He Leu Ser Pro Asp Gly Arg Arg Ser Arg 

965 970 975 

tac gtg egg ctg cgc cag cgc etc tgc cgc cag agt gtc etc etc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp 
980 985 990 995 

ccc cac cag ccc agt ggt cag cgc age ttc tgg gcc cag ctg ggc atg 3139 
Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met 

1000 1005 1010 

gcc ctg acc agg gac aac cac cac ttc tat aac egg aac ttc tgc cag 3187 
Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn. Phe Cys Gin 

1015 1020 1025 

gga ccc acg gcc gaa tag ccgtgagccg gaatcctgea eggtgccacc 3235 
Gly Pro Thr Ala Glu 
1030 

tccacactea cetcacctet gc 3257 
<210> 2 
<211> 1032 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Gly Phe Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin 

15 10 15 

Ala lie Met Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn 
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36 



35 



50 



55 



60 



Val Thr Ser Leu Ser Leu Ser Ser Asn Arg He His His Leu His Asp 
65 70 75 80 

Ser Asp Phe Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp 

85 90 95 

Asn Cys Pro Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met 

100 105 110 

Thr lie Glu Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu 

115 120 125 

Asn Leu Ser Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser 

130 135 140 

Leu He Ser Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser 
145 150 155 160 

Ala Ser Leu Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly 

165 170 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala Pro 

180 185 190 

Gly Ala Leu Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr 

195 200 205 

Asn Asn Leu Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr 

210 215 220 

Leu Leu Leu Ser Tyr Asn Arg lie Val Lys Leu Ala Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 

245 250 255 

Arg Cys Asp His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe 

260 265 270 

Pro Gin Leu His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly 

275 280 285 

Leu Val Leu Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe 

290 295 300 

Arg Gly Leu Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 

Tyr Lys Cys He Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu 

325 330 335 

Arg Lys Leu Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala 

340 345 350 

His Leu Ser Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu 

355 360 365 

Leu Asp Mel His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu 

370 375 380 

Arg Pro Leu Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met 
385 390 395 400 

Asn Phe He Asn Gin Ala Gin Leu Gly He Phe Arg Ala Phe Pro Gly 

405 410 415 

Leu Arg Tyr Val Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ser Glu 

420 425 430 

Leu Thr Ala Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu 

435 440 445 

Gin Pro Gly Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu 



37 
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38 



450 



455 



460 



Asp Phe Arg Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser 
465 470 475 480 

Arg Asn Asn Leu Val Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser 

485 490 495 

His Leu Gin Cys Leu Arg Leu Ser His Asn Cys lie Ser Gin Ala Val 

500 505 510 

Asn Gly Ser Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu 

515 520 525 

Ser His Asn Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu 

530 535 540 

Pro Arg Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly 
545 550 555 560 

Mel Gin Gly Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr 

565 570 575 

Leu Arg His Leu Ser Leu Ala His Asn Asn lie His Ser Gin Val Ser 

580 585 590 

Gin Gin Leu Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn 

595 600 605 

Ala Leu Gly His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe 

610 615 620 

Gin Gly Leu Ser Gly Leu He Trp Leu Asp Leu Ser Gin Asn Arg Leu 
625 630 635 640 

His Thr Leu Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin 

645 650 655 

Val Leu Arg Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser 

660 665 670 

Leu His Phe Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin 

675 680 685 

Leu Lys Ala Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg 

690 695 700 

Arg Leu Asp Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe 
705 710 715 720 

Phe Ser Lys Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala 

725 730 735 

Leu Lys Thr Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu 

740 745 750 

Gin He Leu Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala 

755 760 765 

Ala Phe Mel Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu 

770 775 780 

Pro Ser Arg Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser 
785 790 795 800 

He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp 

805 810 815 

Asp Cys Phe Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val 

820 825 830 

Pro Met Leu His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His 

835 840 845 

Leu Cys Leu Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp 
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39 40 
850 855 860 

Glu Asp Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin 
865 870 875 880 

Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu 

885 890 895 

Glu Cys Arg Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp 

900 905 910 

Trp Leu Pro Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr 

915 920 925 

Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser 

930 935 940 

Gly Leu Leu Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 
945 950 955 960 

Asp Arg Lys Asp Val Val Val Leu V-al He Leu Ser Pro Asp Gly Arg 

965 970 975 

Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 

980 985 990 

Leu Leu Trp Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin 

995 1000 1005 

Leu Gly Met Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn 

1010 1015 1020 

Phe Cys Gin Gly Pro Thr Ala Glu 
1025 1030 
<210> 3 
<211> 3471 
<212> DNA 
<213> Mus musculus 
<220> 
<221> CDS 

<222> (107).. (3205) 
<400> 3 

tgaaagtgtc acttcctcaa ttctctgaga gaccctggtg tggaacatca ttctctgccg 60 
cccagtttgt cagagggagc ctcgggagaa tcctccatct cccaac atg gtt etc 115 

Met Val Leu 

cgt cga agg act ctg cac ccc ttg tec etc ctg gta cag get gca gtg 163 
Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin Ala Ala Val 

5 10 15 

ctg get gag act ctg gcc ctg ggt acc ctg cct gcc ttc eta ccc tgt 211 
Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag ctg aag cct cat ggc ctg gtg gac tgc aat tgg ctg ttc ctg aag 259 
Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu Phe Leu Lys 

40 45 50 

tct gta ccc cgt ttc tct gcg gca gca tec tgc tec aac ate acc cgc 307 
Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn lie Thr Arg 

55 60 65 

cic tec ttg ate tec aac cgt ate cac cac ctg cac aac tec gac ttc 355 
Leu Ser Leu lie Ser Asn Arg lie His His Leu His Asn Ser Asp Phe 
70 75 80 
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glc cac ctg 
Val His Leu 
85 

ccc act ggc 
Pro Thr Gly 
100 

ccc aga acc 
Pro Arg Thr 

tat aat ggt 
Tyr Asn Gly 

ctg age ctg 
Leu Ser Leu 
150 

gcc ggc eta 
Ala Gly Leu 
165 

tac aag aac 
Tyr Lys Asn 
180 

ctg ggc ctg 
Leu Gly Leu 

aca aag gtg 
Thr Lys Val 

tec tat aac 
Ser Tyr Asn 
230 

acc tec ctt 
Thr Ser Leu 

245 
cat gcc ccc 
His Ala Pro 
260 

cac cct gag 
His Pro Glu 

aag gac age 
Lys Asp Ser 

gtc aac etc 
Vai Asn Leu 
310 

ate aac cac 
He Asn His 

325 
aac ctg tec 
Asn Leu Ser 



tec aac 
Ser Asn 

ctt age 
Leu Ser 

ttc ctg 
Phe Leu 
120 
ate ace 
He Thr 
135 

age cac 
Ser His 

tac age 
Tyr Ser 

ccc tgc 
Pro Cys 

age aat 
Ser Asn 
200 
ccc cgc 
Pro Arg 
215 

etc att 
Leu He 

cga gta 
Arg Val 

aat ccc 
Asn Pro 

ace ttc 
Thr Phe 
280 
tct etc 
Ser Leu 
295 

teg gtg 
Ser Val 

acc aat 
Thr Asn 

ttc aat 
Phe Asn 



ctg egg eag 
Leu Arg Gin 
90 

ccc ttg cac 
Pro Leu His 

105 

gel atg egl 
Ala Met Arg 

act gtg ccc 
Thr Val Pro 

ace aac ate 
Thr Asn He 
155 

ctg cgc gtt 
Leu Arg Val 

170 

aca gga geg 
Thr Gly Ala 
185 

etc acc eat 
Leu Thr His 

caa etg ccc 
Gin Leu Pro 

gtc aag ctg 
Va! Lys Leu 
235 

ctt gat gtg 
Leu Asp Val 

250 
tgt ata gaa 
Cys He Glu 
265 

cat cac etg 
His His Leu 

eat aca ctg 
His Thr Leu 

ctg gac eta 
Leu Asp Leu 
315 

gcc ttt eag 
Ala Phe Gin 

330 
tac cgc aag 
Tyr Arg Lys 
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ctg aac 
Leu Asn 

ttc tct 
Phe Ser 

aca ctg 
Thr Leu 
125 
cga ctg 
Arg Leu 
140 

ctg gtt 
Leu Val 

etc ttc 
Leu Phe 

gtg aag 
Val Lys 

etg tct 
Leu Ser 
205 
ccc age 
Pro Ser 
220 

ggg cct 
Gly Pro 

ggt ggg 
Gly Gly 

tgt ggc 
Cys Gly 

age cat 

Ser His 
285 

aac tct 

Asn Ser 
300 

age gag 

Ser Glu 

aac eta 
Asn Leu 

aag gta 
Lys Val 
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42 



etc aag tgg 
Leu Lys Trp 
95 

tgc cac atg 
Cys His Met 
110 

gag gag etg 
Glu Glu Leu 

ccc age tec 
Pro Ser Ser 

eta gat get 
Leu Asp Ala 
160 

atg gac ggg 
Met Asp Gly 
175 

gtg ace eca 
Val Thr Pro 
190 

gtg aag tat 
Val Lys Tyr 

etg gag tac 
Leu Glu Tyr 

gaa gac ctg 

Glu Asp Leu 
240 

aat tgc cgt 

Asn Cys Arg 

255 

caa aag tec 

Gin Lys Ser 
270 

etg gaa ggc 

Leu Glu Gly 

tec tgg ttc 
Ser Trp Phe 

aac ttt etc 
Asn Phe Leu 
320 

acc cgc ctg 
Thr Arg Leu 

335 
tee ttt gee 
Ser Phe Ala 



aac tgt cca 
Asn Cys Pro 

acc att gag 
Thr He Glu 

115 

aac etg age 
Asn Leu Ser 

130 
ctg gtg aat 
Leu Val Asn 
145 

aac age etc 
Asn Ser Leu 



ggc gcc etc 
Gly Ala Leu 
195 

aac aac etc 
Asn Asn Leu 

210 
etc etg gtg 
Leu Leu Val 
225 

gcc aat ctg 
Ala Asn Leu 



etc cac ctg 
Leu His Leu 
275 

ctg gtg ctg 
Leu Val Leu 

290 
caa ggt ctg 
Gin Gly Leu 
305 

tat gaa age 
Tyr Glu Ser 

cgc aag etc 
Arg Lys Leu 

cgc etc cac 
Arg Leu His 



403 



451 



499 



547 



595 



aac tgc tac 643 
Asn Cys Tyr 



691 



739 



787 



835 



cgc tgc gac 883 
Arg Cys Asp 



931 



979 



1027 



1075 



1123 



1171 
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43 

340 

ctg gca agt 
Leu Ala Ser 

aac ggc ate 
Asn Giy He 

gcc gat ctg 
Ala Asp Leu 
390 

aac cag gca 
Asn Gin Ala 

405 
gtg gac ttg 
Val Asp Leu 
420 

gcc acc cct 
Ala Thr Pro 

gcg gat cct 
Ala Asp Pro 

atg gac agg 
Met Asp Arg 

470 

aac ctg gtg 
Asn Leu Val 

485 
cag tgt ctt 
Gin Cys Leu 
500 

tct cag ttc 
Ser Gin Phe 

aac aaa ctg 
Asn Lys Leu 

ttg cag gcc 
Leu Gin Ala 
550 

ggt at a ggc 
Gly He Gly 

565 
age ctt age 
Ser Leu Ser 
580 

etc aac age 
Leu Asn Ser 



44 



tec ttc 
Ser Phe 
360 
ttc ttc 
Phe Phe 
375 

ccc aaa 
Pro Lys 

cag etc 
Gin Leu 

tea gac 
Ser Asp 

gaa gag 
Glu Glu 
440 
cac cca 
His Pro 
455 

tgt aag 
Cys Lys 

act ate 
Thr lie 

age ctg 
Ser Leu 

ctg ccg 
Leu Pro 
520 
gac ttg 
Asp Leu 
535 

ctg gac 
Leu Asp 

cac aat 
His Asn 

ctg gca 
Leu Ala 



aac tea 
Asn Ser 
600 

ggc cgc atg tgg gat 



345 

aag aac 
Lys Asn 

cgc teg 
Arg Ser 

etc cac 
Leu His 

age ate 
Ser He 
410 
aat cgc 
Asn Arg 
425 

gca gal 
Ala Asp 

get cca 
Ala Pro 

aac ttc 
Asn Phe 

aag cca 
Lys Pro 
490 
age cac 
Ser His 
505 

ctg act 
Leu Thr 

tac cac 
Tyr His 

ctg age 
Leu Ser 

ttc agt 
Phe Ser 
570 
cac aat 
His Asn 
585 

gtg agg 
Val Arg 



ctg gtg 
Leu Val 

etc aac 
Leu Asn 
380 
act ctg 
Thr Leu 
395 

Itt ggt 
Phe Gly 

ate agt 
He Ser 

gat gca 
Asp Ala 

ctg age 
Leu Ser 
460 
aag ttc 
Lys Phe 
475 

gag atg 
Glu Met 

aac tee 
Asn Ser 

aat ctg 
Asn Leu 

tgg aaa 

Trp Lys 
540 

tac aac 

Tyr Asn 
555 

ttt gtg 

Phe Val 

gac att 
Asp He 

ttt ctt 
Phe Leu 



350 
tea ctg 
Ser Leu 
365 

aag tac 
Lys Tyr. 

cat ctt 
His Leu 

acc ttc 
Thr Phe 

ggg cct 
Gly Pro 
430 
gag cag 
Glu Gin 
445 

acc cct 
Thr Pro 

acc atg 
Thr Met 

ttt gtc 
Phe Val 

att gca 
He Ala 
510 
cag gtg 
Gin Val 
525 

leg ttc 
Ser Phe 

age cag 
Ser Gin 

gee cat 
Ala His 



cag gag ctg 
Gin Glu Leu 

acg etc aga 
Thr Leu Arg 
385 

caa atg aac 
Gin Met Asn 

400 
cga gcc ctt 
Arg Ala Leu 
415 

tea acg ctg 
Ser Thr Leu 

gag gag ctg 
Glu Glu Leu 

get tct aag 
Ala Ser Lys 
465 

gac ctg tct 
Asp Leu Ser 

480 
aat etc tea 
Asn Leu Ser 
495 

cag get gtc 
Gin Ala Val 

ctg gac ctg 
Leu Asp Leu 

agt gag eta 
Ser Glu Leu 

545 

ccc ttt age 
Pro Phe Ser 

560 
ctg tec atg 
Leu Ser Met 
575 

egt gtg tee 
Arg Val Ser 



355 
aac atg 
Asn Met 
370 

tgg ctg 
Trp Leu 

ttc ate 
Phe He 



tea gaa 
Ser Glu 
435 
ttg tct 
Leu Ser 
450 

aac ttc 
Asn Phe 

egg aac 
Arg Asn 



aat ggc 
Asn Gly 
515 
tec cat 
Ser His 
530 

cca cag 
Pro Gin 

atg aag 
Met Lys 



gag ggg ggc ctt 



cat acc 
His Thr 
590 
gac ttc 
Asp Phe 
605 

tat etc cat ttc ttc 



age ggc aac 
Ser Gly Asn 



lea cat 
Ser His 
595 
ggt atg 
Gly Met 
610 

caa ggc 



1219 



1267 



1315 



cgc ttt 1363 
Arg Phe 



1411 



1459 



1507 



1555 



cgc etc 1603 
Arg Leu 



1651 



1699 



1747 



1795 



eta cac 1843 
Leu His 



1891 



1939 



1987 



45 

Gly Arg Met 

ctg agt ggc 
Leu Ser Gly 
630 

etc egg cee 
Leu Arg Pro 

645 
age etc cga 
Ser Leu Arg 
660 

ttc ctg ccc 
Phe Leu Pro 

gee ctg acc 
Ala Leu Thr 

gat gtc age 
Asp Val Ser 

710 

ctg gcg gtc 
Leu Ala Val 

725 
acg gtg gat 
Thr Val Asp 
740 

eta gac gtg 
Leu Asp Val 

gta gac tta 
Val Asp Leu 

ggt gtg aag 
Gly Val Lys 
790 

gea eag gac 
Ala Gin Asp 

805 
ttt ggc ctl 
Phe Gly Leu 
820 

ctg cac cat 
Leu His His 

ctg gca tgg 
Leu Ala Trp 

etc ccc tat 
Leu Pro Tyr 
870 



Trp Asp GIu Gly 
615 

ctg ctg 
Leu Leu 



aag ctg 
Lys Leu 



eag aac 
Gin Asn 

gac aac 
Asp Asn 

aac ctg 
Asn Leu 
680 
aat ggc 
Asn Gly 
695 

age aac 
Ser Asn 

gag ctg 
Glu Leu 

cgc tec 
Arg Ser 

aga age 
Arg Ser 
760 
ctg ttg 
Leu Leu 
775 

tgt ggc 
Cys Gly 

ctg egg 
Leu Arg 

tea etc 
Ser Leu 

etc tgc 
Leu Cys 
840 
eta cct 
Leu Pro 
855 

gat gcc 
Asp Ala 



ctt gac 
Leu Asp 
650 
tac eta 
Tyr Leu 
665 

gaa gtc 
Glu Val 

acc ctg 
Thr Leu 

agt ate 
Ser He 

aaa gag 
Lys Glu 
730 
tgg ttt 
Trp Phe 
745 

aac cct 
Asn Pro 

gag gtg 
Glu Val 

age ccc 
Ser Pro 

ctg tgc 
Leu Cys 
810 
ttg get 
Leu Ala 
825 

ggc tgg 
Gly Trp 



( 24 ) 

Gly Leu Tyr Leu His Phe 
620 

gac ctg tct caa 
Asp Leu Ser Gin 

635 

aac etc ccc aag 
Asn Leu ProLys 



tct ttc 
Ser Phe 

eta gac 
Leu Asp 

cct aat 
Pro Asn 
700 
gtc tct 
Val Ser 
715 

gtc aac 
Val Asn 

ggg ccc 
Gly Pro 

ctg cac 
Leu His 

cag ace 
Gin Thr 

780 
ggc eag 
Gly Gin 
795 

ctg gat 
Leu Asp 

gtg gee 
Val Ala 

gac gtc 
Asp Val 



ttg ctg gee cgc 
Leu Leu Ala Arg 
860 

ttc gtg gtg ttc 
Phe Val Val Phe 
875 



ttt aac 
Phe Asn 
670 
ctg gca 
Leu Ala 
685 

ggc acc 
Gly Thr 

gtg gtc 
Val Val 

etc age 
Leu Ser 

atl gtg 
He Val 
750 
tgt gcc 
Cys Ala 
765 

aag gtg 
Lys Val 

ctg cag 
Leu Gin 

gag gtc 
Glu Val 

gtg ggc 
Val Gly 
830 
tgg tac 
Trp Tyr 
845 

age cga 
Ser Arg 

gat aag 
Asp Lys 



aat aac 

Asn Asn 
640 
age ctg 
Ser Leu 
655 

tgg acc 
Trp Thr 

ggc aac 
Gly Asn 

etc etc 
Leu Leu 

cea gcc 
Pro Ala 
720 
cac aac 
His Asn 
735 

atg aac 
Met Asn 

tgt ggg 
Cys Gly 

cct ggc 
Pro Gly 

ggc cgt 
Gly Arg 
800 
etc tct 
Leu Ser 
815 

atg gtg 
Met Val 



Phe Gin 
625 

ctg cat 
Leu His 

aag ctg 
Lys Leu 

agt ctg 
Ser Leu 

cag eta 
Gin Leu 
690 
cag aaa 
Gin Lys 
705 

ttc ttc 
Phe Phe 

att etc 
He Leu 

ctg aca 
Leu Thr 

gca gcc 
Ala Ala 
770 
ctg get 
Leu Ala 
785 

age ate 
Ser He 

tgg gac 
Trp Asp 

gtg cct 
Val Pro 



tgt ttt cat ctg 
Cys Phe His Leu 
850 

cgc age gee caa 
Arg Ser Ala Gin 

865 

gca cag age gca 
Ala Gin Ser Ala 
880 



1#M 2002-34565 
46 
Gly 

ate 2035 
He 

ctg 2083 
Leu 

tec 2131 

Ser 

675 

aag 2179 

Lys 

ctg 2227 
Leu 

get 2275 
Ala 

aag 2323 
Lys 

git 2371 

Val 

755 

ttc 2419 
Phe 

aat 2467 
Asn 

ttc 2515 
Phe 

tgc 2563 
Cys 

ata 2611 

lie 

835 

tgc 2659 
Cys 

get 2707 
Ala 

gtt 2755 
Val 
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47 48 
gcg gac tgg gtg tat aac gag ctg egg gtg egg ctg gag gag egg cgc 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu Glu Arg Arg 

885 890 895 

ggt cge cga gee eta ege ttg tgt ctg gag gac ega gat tgg ctg cet 2851 
Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp Trp Leu Pro 
900 905 910 915 

ggc cag acg etc ttc gag aac etc tgg gel tec ate tat ggg age cgc 2899 
Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser lie Tyr Gly Ser Arg 

920 925 930 

aag act eta ttt gtg ctg gcc cac acg gac cgc gtc agl ggc etc ctg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 

935 940 945 

cgc acc age ttc ctg ctg get cag eag ege ctg ttg gaa gac cgc aag 2995 
Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 

950 955 960 • 

gae gtg gtg gtg ttg gtg ate ctg egt eeg gat gee eae cge tee cge 3043 
Asp Val Val Val Leu Val lie Leu Arg Pro Asp Ala His Arg Ser Arg 

965 970 975 

tat gtg cga ctg cgc cag egt etc tgc cgc eag agt gtg etc ttc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Phe Trp 
980 985 990 995 

ecc cag cag cec aac ggg cag ggg ggc ttc tgg gcc cag ctg agt aca 3139 
Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin Leu Ser Thr 

1000 1005 1010 

gcc ctg act agg gac aac cgc cac ttc tat aac cag aac ttc tgc egg 3187 
Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin Asn Phe Cys Arg 

1015 1020 1025 

gga cet aca gca gaa tag eteagagcaa cagetggaaa cagetgcate 3235 
Gly Pro, Thr Ala Glu 
1030 

ttcatgcetg gttcccgagt tgctctgect gccttgctct gtcttaetac accgetattt 3295 
ggcaagtgcg caatatatgc taccaageca ccaggeceac ggagcaaagg ttggcagtaa 3355 
agggtagttt tcttcccatg catctttcag gagagtgaag atagacacca gacccacaca 3415 
gaacaggact ggagtteatt etetgeccet ceaccccact ttgcctgtct etgtat 3471 
<210> 4 
<211> 1032 
<212> PRT 

<213> Mus inusculus 
<400> 4 

Met Val Leu Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin 

15 10 15 

Ala Ala Val Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn 

50 55 60 

He Thr Arg Leu Ser Leu He Ser Asn Arg He His His Leu His Asn 
65 70 75 80 

Ser Asp Phe Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp 



( 26 
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50 



49 



85 



90 



95 



Asn Cys Pro Pro Thr Gly Leu Ser Pro Leu His Phe Ser Cys His Met 

100 105 110 

Thr He Glu Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu 

115 120 125 

Asn Leu Ser Tyr Asn Gly He Thr Thr Val Pro Arg Leu Pro Ser Ser 

130 135 140 

Leu Val Asn Leu Ser Leu Ser His Thr Asn He Leu Val Leu Asp Ala 
145 150 155 160 

Asn Ser Leu Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly 

165 170 . 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro 

180 185 190 

Gly Ala Leu Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr 

195 200 205 

Asn Asn Leu Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr 

210 215 220 

Leu Leu Val Ser Tyr Asn Leu He Val Lys Leu Gly Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 

245 250 255 

Arg Cys Asp His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser 

260 265 270 

Leu His Leu His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly 

275 280 285 

Leu Val Leu Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe 

290 295 300 

Gin Gly Leu Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 

Tyr Glu Ser He Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu 

325 330 335 

Arg Lys Leu Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala 

340 345 350 

Arg Leu His Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Glu 

355 . 360 365 

Leu Asn Met Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu 

370 375 380 

Arg Trp Leu Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met 
385 390 395 400 

Asn Phe He Asn Gin Ala Gin Leu Ser He Phe Gly Thr Phe Arg Ala 

405 410 415 

Leu Arg Phe Val Asp Leu Ser Asp Asn Arg He Ser Gly Pro Ser Thr 

420 425 430 

Leu Ser Glu Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu 

435 440 445 

Leu Leu Ser Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser 

450 455 460 

Lys Asn Phe Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu 
465 470 475 480 

Ser Arg Asn Asn Leu Val Thr He Lys Pro Glu Met Phe Val Asn Leu 
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52 



51 



485 



490 



495 



Ser Arg Leu Gin Cys Leu Ser Leu Ser His Asn Ser He Ala Gin Ala 

500 505 510 

Val Asn Gly Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val Leu Asp 

515 520 525 

Leu Ser His Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu 

530 535 540 

Leu Pro Gin Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe 
545 550 555 560 

Ser Mel Lys Gly He Gly His Asn Phe Ser Phe Val Ala His Leu Ser 

565 570 575 

Met Leu His Ser Leu Ser Leu Ala His Asn Asp He His Thr Arg Val 

580 585 590 • 

Ser Ser His Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly 

595 600 605 

Asn Gly Mel Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr Leu His Phe 

610 615 620 

Phe Gin Gly Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn 
625 630 635 640 

Leu His He Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu 

645 650 655 

Lys Leu Leu Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr 

660 665 670 

Ser Leu Ser Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn 

675 680 685 

Gin Leu Lys Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu 

690 695 700 

Gin Lys Leu Asp Val Ser Ser Asn Ser He Val Ser Val Val Pro Ala 
705 710 715 720 

Phe Phe Ala Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn 

725 730 735 

He Leu Lys Thr Val Asp Arg Ser Trp Phe Gly Pro He Val Met Asn 

740 745 750 

Leu Thr Val Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly 

755 760 765 

Ala Ala Phe Val Asp Leu Leu Leu Glu Val Gin Thr Lys Val Pro Gly 

770 775 780 

Leu Ala Asn Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg 
785 790 795 800 

Ser He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser 

805 810 815 

Trp Asp Cys Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Mel Val 

820 825 830 

Val Pro He Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe 

835 840 845 

His Leu Cys Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser 

850 855 860 

Ala Gin Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin 
865 870 875 880 

Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu 



1 
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53 ' 54 . 

885 890 895 

Glu Arg Arg Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp 

900 905 910 

Trp Leu Pro Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser He Tyr 

915 920 925 

Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser 

930 935 940 

Gly Leu Leu Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 
945 950 955 960 

Asp Arg Lys Asp Val Val Val Leu Val He Leu Arg Pro Asp Ala His 

965 970 975 

Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 

980 985 990 

Leu Phe Trp Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin 

995 1000 1005 

Leu Ser Thr Ala. Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin Asn 

1010 1015 1020 

Phe Cys Arg Gly Pro Thr Ala Glu 
1025 1030 



<210> 5 
<21l> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial SequenceiCpG ODN 



<400> 5 

tccatgacgt tcctgatgct 

T •i? X o ae? ^ ^1" 0 T ^ p 

[m2] ^^m<DTLR9 y y^T^h'^OT.a^-^-^y 
[03] i^W3^(r>1\^R9 Jv^J^Y-^^TsO^mm 

-So 

[04] if%^(D'\\^R9 J voy^v^^Tshm^m 

[05] *%H^(7)TLR9y ';/^7'^h-7'^XR^/i?4 
i|-70X{::*5tt^C p G ODN. PGNXt^LPSK 
^II<i;^TNFa. I L - 6 I L 1 2 (OM^tt<0^ 

[06] *%HJ(7)TLR9y ^7^:7 7'^ hV':7XRy^^4 
ST'^XJCiStt^C pG ODNXtSLPSSSJIcfc^ 

mwmic-'^(n^^^^.'^WQh^. 50 



20 

[0 7] *^HJ(7)TLR9 y v'PTO V-^^T.'MSm^ 

m.^'07s\z^\^^cpQ oDNx^iLPs^^^wc^:'2) 

[08] if^'^OIl^R^ J vOT^V'^^T.'MM^ 
m.'^'07s\Z^\^^(Z p G ODNXt^L P S^^H^^ 
CD40. CD80. CDS 6RC/MHCi7^xncO^ 

3Sft<?)^m^^T0-e*s. 
[09] i^mm^x^R^ J v^T'^V'^^T.'MSm^ 

S-7'i7 7.(c4ott'5C p G ODNXt^L P S^^tCcfc^ 
N F - AC BO«tt{t;<^*g^^^*r0T*^o 

[010] ifmmT\.R9 J v^y^v-^^T^-Bos^ 

[01 1] ^^m(DTLR9 yyi7T^h'70XRl^m 
^m-^^:^\z^n^Cp G ODNXl^L P Sg^lii: 
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[mi] 



[m2] 



Wikt-^Blleld • 



Targefing vedCK 



Mutated allele 



prDbei 



[I§I3] 



+/+ -/- +y- +/- 



J L 




10kbp 



3.0 kbp 



+/+ -A 



C-term 




B7 90 96 100 110 

+/+ • ICC AAC CIG CGG. CAG CTG AAC OC AAG TGG AAC TCT CCA CCC ACT GGC CTT AGC CCC TJQ CAC JJC TCT IGC 

SNLRQLNLKWNCPPf cT S' P" L h' F s" C 

I I I I I I I I I I 

.X.N. ..L. _R. _.Q„ .L...N, _L„_K. J. .J.. J. S_ T C P_ ^ JL 1 R J _P P 

TCC AAC CTG CGG CAC CTG AAC CTC AAG TGG ATT TTG f CC ACC TGT CCT CGA CGG ATC CCA ACA AAC CAC CCA 
87 90 96 



120 130 
CAC ATC Aa ATT GAG CCC ACA ACC TIC CTC CCT ATG CGT A^ CTG G« GAG CTG AA^ ACC TAT AAT GGT 
M « T I E P R T F L A H R T L E E l"n L s' y Tg 



-L -P_ V . R F I L S £ Y_ C R 5_ P Q_ _K i| _5_ _R_ R_ _R • 

ACA CCC CTG CCt TTT ATT CTG TCT' TTT TAT TGC CGA TCC CCf CAG AAG AAC TCC TCA AGA AGG CGA tAC 
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[0 7] 



Bl2- 

Pio- 



I 




■ wad-type 



CD40 CD80 CD86 MHC class II 



Wild-type ■ \^ 



TLR9 



-/- 




— medium 
m CpG ODN 

— LPS 



TLR9 



Wild-type 
0 10 60 60 0 10 60 eomin 
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0] 



Wild-type 
CpGODN LPS 



TLR9 
CpGODN LPS 



0 10 20 10 20 




0 10 20 10 20 min 

GST-c-Jun 

WB: txJNKI 



Wild-type 



CpGODN __LPS_ 
0 10 20 10 20 



[@i 1] 



TLR9 



-/- 



CpGODN LPS 



10 20 10 20 min 
Auto 




WB: <xlRAK 



(SDInt.Cl/ 




F I 






A6 1 P 


37/08 


CO 7K 


16/28 




CO 7K 


14/005 


C 1 2N 


1/15 






16/28 




1/19 




C 1 2N 


1/15 




1/21 






1/19 


C 1 2Q 


1/68 


A 




1/21 


COIN 


33/15 


Z 




5/10 




33/50 


z 


C 1 2Q 


1/68 




33/566 




GO IN 


33/15 




33/577 


B 




33/50 


C 1 2 P 


21/08 






33/566 


iC 1 2Q 


1/68 


A 
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